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(57) Abstract: 

PURPOSE: To form a semiconductor member having a 
single crystal which has excellent crystallinity on an 
insulator by adhering a surface of a member formed on 
its surface of insulating substance, on the surface of a 
nonporous single crystalline semiconductor region formed 
on a porous single crystalline semiconductor region. 

CONSTITUTION: First, a P-type Si single crystalline base 
is made porous. A thin film single crystalline layer 22 
is formed on the surface of a porous substrate 21. Then, 
another Si substrate 23 is prepared, and an oxide film 
24 is formed on the surface. The substrate 23 having the 
oxide layer 24 on the surface is adhered on the surface 
of the layer 22 on the substrate 21. Thereafter, the 
entire substrate 21 is removed by etching, and the layer 
22 reduced in thickness remains on the layer 24. Thus, 
oxidation expansion of the porous semiconductor layer is. 
prevented to prevent influence of distortion to an 
epitaxially grown single crystal. Further, the layer 22 
having excellent crystallinity is flatly formed 
uniformly in a reduced thickness on the layer 24 of an 



insulator. 
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[it** i j &Knmmik*m#m&±\z#&iiKm 
<&'&x-mf& £ tuttmcomffizte 9 
iif**2] saiE*jga^wi->y ayi>b4«i 

** 1 fce<to¥W*ffl*r©fiBft*ifc. 
[if**3] WiE#?LIC*i^S^«£®«liPS!-Cfc 10 

[if** 5] iMrlEIS9-&t»*«>ie!*s**ar*tp#H 

*+-efT fcixsif** i i-i5tt<7?¥«^a5«(7)®iig^ 

[if** 6 ] StrfEftS 9 -&*>*©IS*saEiRSr^tf #H 

S3it*i£„ 20 
[111**7] ^fc° 
*=Srf-WUffcBbK J: 9 T&fcSixSW** l »=8B*w*» 

[IS** 8 J mi&^#7LR¥«S A^«#««M:^-7-« 

[if** 9 ] fflE*AV¥l&*^fm*»:MB4bA 
Ki 9**7Lff*i»*^J*i«*Sr#aWkLfct«>-e 30 
£>3if** l fclE*«#S»iWlW«>jRJt*«fe. 

if** 9 i=Ett«7^»mw«>ffift^r& 
[if**ll] M1W*A1MtJftA^{Mmfil**tt 

[»**12] ttrlEN§JcO->y a^tt^n h 

[if** 13] NIB«BB«<IUM£«iK-eillA$it^n 40 

[if** i 4 ] mu&mt>wm&®>'gi-emj&zixitM 

WlMfffiSrSMfc LfcS' y = 5 if ** 1 irfBtt 

[if** 1 5 ] mK*7LVlM&*#Wfl4l1*«>:E. y ^ 
V^ttl!fJEfl£9^l£e>;h.fcgB#*i?5 LSrxyfVi/Si; 
ih*r»-C«ofc*«BT?fiffcnSBI ** 1 l=IE«M>*»* 

Iif**i6] MfBAyT-vmihimattfl^i-c so 
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$>5if**l 5 lc|E«t©iN»*»WwaH6*fc 

[ss**i7] m$z^v?^?&5±ttnteT¥=-y^ 
ft. 

[if** 1 8 ] £7LfPMM¥«f*£tt-ki::&£7ljr 

[tf**i9] immmik*m&tt's 9 3^6.45 

if** 1 8 fclE*tO¥**8Mt0>*iit*8s. 

[if** 2 0 ] ffi!S#Att¥!$ p 
*>5if**l 8 fcE*«OiN»flcaj*f©«Jt*jfe. 

[if**2i] MCM^aJWISA^WMWKo** 
*s 5 0 5 ^ o y«Tffc5«*9 1 8 trfa«cO*^«cgp 

[if** 2 2 ] ffiSBU 9 ^•*>-erfl5IS*s**S:*tf # 

[if**2 3] WEte9-S-fc-tt-©IS**a[*«r*tp# 
ffl^^T-roiP|Ri*Q.SSr^tfif**l 8^E*©iN»flc« 

[if**2 4] ^#*7LftWA¥WMR*li. x. 

[if** 2 5 ] ms#*TL9tmM#mi*mmtifrf- 
[if** 2 6 ] ffirc^RjmSA^fttSttttNMEfl: 

«fc 9 ##7L«iNI»**te Affi*$r£?LjCft: Ufc t> w 
"Cfc5if**l 8 JzlE*^#*#tt*t<&«ifi#Ss. 

[if**2 7] St(E^^t:^»4HF^>iS^-C-^^tb.5 
if** 1 8 fcE*©#*fWttt«>Mat*ifc, 

[if** 2 8 ] ffiflE^^TLff A^VflEfittttf 
fc^v>(*NM-CfcSif**l 9 »rE*«>¥SMM«t«>fil 

[if** 2 9] ftf(EN^<75->y ^yii/o hyf.M* 
fc{*^tr^df->^/u^g(cJ:9^$n-CV^if**2 
8 KE*<B^*«*t0>Kig2f8; o 

[if**3 0] WE«ffi^ite^tt^ltT-«J^$^fcg8 

[if**3 1] WIE^I^Jfe^ttfegfM^nfciB 
WliSSS:^t:Lfc->y =-vS^t-fo5if**l 8 KE 
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3 2 1 mtR4HLwmt££k*mftm®<o=- vf- 
9 y ? *x%>%mim. 3 2 \ztzm<D*mteUtt<o$&mjf 

[§S*^3 5] ##?Lf?l|W B ¥«#m*«:^?lSC-fc 10 

it * 3 5 izmm^mft&ttnmmjjmo 20 
[it 3 7 1 i&&£imm%s&¥mtemm-i p §ur- 

[if *m 3 s i mmt&iinm%i&¥mftm®<Dm£ 

[if *^ 3 9 ] ffiEflJ; «5 ^-^WXS^^*§r^tf# 

ia^<p-c*«fc>*i3it#JS3 5 izmm<v¥m&uw<DWim 

[if*«4 0] ifrlEIi^-g-^-tirwiS^^^^ 
Hft^T'WJUDfRi^S^^tfif^S 5\Zf5.1&<D*mftn 30 

t'^*->^^gtwJ;t)^$nSif*«3 5irfE«co 

[if 4 2 ] fltlfa^^TLW^^^^^^^Ii^T- 
^f^drv'-ir/w-jfe, ^X-rCVDfe, MEECVD 

[if*«4 3i mt5.&iimm&&*mtemmi-immit 40 

[if*S4 4] mmWiMitf&.miFi§m<pxftfrixz> 
if*«4 3 \zm&<D*mft&tf(Dmm?jm<, 

hz\,^*N%>X'hz,m*m3 6 \z*z&(D¥mftUtt<om 

[if*JS46l #IiENSc9->y nV-liT'n h>-RP.|tS 
liJi f * •> |r J; 0 $ tiX V » -5 if 4 
5 KfEigW^iSttgBttWSS^te, 50 
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[if #54 7] WiE*ffi^t6^tt^9©-c-«^$^fcSB 
ttl*3tSi@tt«-m^^^if*93 5 lr|E«cW^«:S5 

[if#«4 8] ^IE«ffi7JSit6^^T'^$n/c:gB 

mtmrnzmt vtc^ >j => vsfrc-fcsif #m 3 5 icte 
vx&nmmf&ik*mftmm i kj&f&-t-z>^nt . 

mW.Xm$L £ *T,fc»*l- * J4 •? -g-^-fr 5 Ig t . 

[if*^5 0] MIE**g H |^*^li->y =«V7)^/j:S 
[if #9 5 1 ] fflE*7Lmi£*¥ttflEfU*»: P ffi-e 

[ »** 5 2 ] ffiK&#?Lflf¥IS A¥*f*fitt0/i: $ 
;4;5 0$^DyKTt?fe5fl*S4 9{3fE«W^^ 

is^; i Pr*tTfcnsif*j®4 9 KE&w¥3Mfc8B#w®{ii 

[if*S5 4] SWEftS»)-&t>*«)ia^»*Sr$tp# 
ffl^. c p-C*<oAD^AQ ; a^-&tfif*^4 9 (rfEScW^frgB 

[if #315 5] WIE*#?L®*«SS%^ffi«ett, ^ 
f ^=¥->r/i'^;ftlc«ttl^$n-5if*^4 9fc|E*W> 

5 6 ] m&ft&TLftmm&*mi*mmtti&* 

m^i?**^*/^ j^JECVD 

^irj; t)^$n^twt?fcSlf*ig4 9frfE®co** 

[if*«5 8] lWE»ffi<k*«:HF»tt*-etT*Jn* 
if 5 7 KE«w*W»»*to«Ji*«fe. 

5 9 1 m&ft&nnmt£&*m-#mmi t t> «= 

[if*«6 0] St(fEN^ro->y 3>I±/d h VRB.W* 
fctti tf^ ^ /u-figS H J; ?) Mf& $ nt V ^ if #m 5 

imxmei] na&&m/>w&&!tomx'mf&ztiit& 
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im*m 6 3] S& 1 0&£7LK¥iB££Nft{MKtt*gB 
t*®«S:«^t5ISi. 10 

[W#«64] ^fS*feS^(*:ii->y a^fcfc* 
1**6 3»=IE««)*i»*«aWro«3t*ffi. 
[i*«6 5] flfiiE#7L«*ifefi^*®«{±P®-C 20 

6 6 ] fltrfEJS 3 0>#£?Lff 

WJ?$/45 5 o 5^n^TT'fcSff*«6 3 irfSHtOT* 

[if #^ 6 7 ] flUIEJA (9 ^;b*«>I©a*£*«:^tf# 
H»«f-efftJ4x««l*9i6 3 KE#<a¥3*flE8B*ttf>S8jt 

u<omm^m 0 30 

[if 6 9 ] filfE^ 3 0&£7LKWI£A¥W{ttStt 

I*. ^fc^=Jrv'-y/^5JrJ:i9^J5S;$nsit*^6 3tc 

7 0 ] SfjESS 3 W##?LfI**S f Sf,¥3r#1g« 
VDS, 3feCVDft> ffifSfiSgffi, ^7^-^/<y^ 

[if#3t7i] StJfE#7LIC*)eS^«:^«c{i|g«i'(t 
f$,\Z£<9Ml$.£i\tzh(OT'tbZ%l*i%6 3JCf5«c(0^ 40 

7 l fclE*©*3HWB«-«J«ifi*«fe. 
[if *m 7 3 ] MESS 3 o#£?LJtiliil£ 

[If*«74] A«IfENSW->y riVliT'n h>-f!PJt£ 

tr * * -> -y ^/ss t;: <t 9 mat. £iiT\,^z>m*m7 
[ff3}?«7 5] mtnm&wm&toit-mfiLztiizto so 
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[IS#« 7 6 J ltftIE«ffias*e&tt4&fCT-18j££ftfc8B 
*tli*ffi^S6'fkL7tv'y =>^S^T*fcS§f*«6 3KE 

im*m 77] ^i n#&nnmm&*mftmm<D- 
t. 

[if*«7 8] SflIE¥ieft^ffli^!;=v^e,*5 

m*« 7 7 ke^^b^a-ows* a* 

7 9 ] fflf|E£ftK]&Ba¥«#«itttt: p at 

[»#* 8 o i MisjB 3 <oft&nnmi&fk¥mftmt!ii 

<Dm£fr5 0 5 i? n V«TT'fo5if*«7 7 (C|E«cW* 
[»** 8 l ] tKrlBtt 9 I@as&Sf Sr^-tr# 

8 2 ] ttrEftS 9 -S-fr-frroigtfSgSf 
ll^^x-co^nlRi^s^^tpif*^? 7 u:E«o**frtt 

[if*® 8 3 ] tfjEis 3 nitttww&tftmvm* 

[ »** 8 4 ] MEK 3 

Hfe*»bai*h.5*tefcJ:oT*j*£ft5ai#Ji7 7tc 
8 5 ] me^9LlT¥ISA¥i»fMH«»tWms 

if *«8 5 KE*4>¥ttfttttt0Kit3r£. 

8 7 ] S9Em 3 0##7LfltVttA^N»1Mi«e 
l4«Ptt*5V>ttNS!-Cfc5if 7 8 KE^W^NgftSB 

fcliiif ^^i^-r/^eicj; 9^fi£$nTV>Sif*«8 
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mzmwazmt uit -> y = >-mftx*&>zm ** 7 7 ice 

[it** 9 1] Ml ©»tS«f 1 (D*ifgf B ^{*:ffi 

tsist, 10 

•g-em&i £ Mz.$m<D$km & a* 3 xg t . 

[it** 9 2] stFtE^fB^Wiv-y = 3 
[it** 9 3 ] tfjEifl 1 pi 20 

-C'&3it**9 1 KEl&OT^Wfc^wSSi^ffio 
[it**9 4] iUIEIA!9^-arroie^S*^tr# 

[it ** 9 5 1 wiEiA <o ^^(Djim^m^tf^ 

HSv* T-fT:b;tx3«**9 1 lw|E*W^#:g|5W(0Sliit 

[it** 9 6 ] mmm 2 w^#?L«#^f B ^««:«is 

i4, ^K°**>'*/Uf8.&\z£. t9^$4x^|f*«9 1 K 
f25gcW*»^«<DSi^ffi. 30 
[if** 9 7 ] WES* 2 W^#TLM^^f B ^<*«« 

tit** 9 s ] witz&iimmi&M,*m&mmmmib 

j£KJ;t)^&$;h,fcfcWT-fc5it**9 HZtZMXD^m- 

118**99] Mmmmiti&teHFmm'px-rriitiz 
it** 9 8 \zmm<D*mtentfcDmmjjm<, 40 

[it** 10 0] flfJESS 2 <O^^TLS*^f B ^«fl:ffl 
l£l41M4fc5VM4NST-;fc3it**9 2l^fE«<0^{*: 

[SIMlOl] *fH2NSW>y nVIAT'n hVfi&W 
* I4ai t- * * -y /Hfc* I- J: 9 «fi!E £ ixT i ^ it ** 
1 O 0 fclE*©*i»*«B*|-W«JS*ffi. 
[if ** 10 2] ffiE&li«'l&lftt£feR^j££*i*: 

[it**10 3] flJfSgffi^^^ff-efflfiK^nfc 50 
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gB«-|4«ffi$rS$<tb7t->y =>vS^T-fo5ff*«9 1 \Z 

[it** 104] as 1 <ommw<o% 1 
a ie£, 

sunt, 

«W* 1 0 4 fcEtt©¥i*{mttO«ifcGF8s. 

[»** 106] tmn 1 w**te***#«*Ht p 
M-c-fcsit** 1 o 4 t=ctt«>^«flcaHt«>cmc»& 
lit** 107] mm&0>iiwmmik*m-&mmv>m 

£ 5 0 5 9 a VJ£Z.T-C-fc3ft** 10 4 \Z&M<D¥m 

m*m 108] flfnsfls 5 -&*>*«)xe«s**s:$tr 

#B*«f -Ctf 1 0 4 fcEttO^IMMMBH-© 

[if ** 10 9] WfESA 0 -S-*>-fr«>xe*s**Sr^tr 
^B^+T-wAngfc&JlSr^tfS!** l 0 4 (cfEttW^iS 

lit** 110] wiess 2 <o#&nmmmfk*m&m 

«»4, s^^^/WftJt&^Q&ASnsiMPBi 0 
[It** 111] ifflESB 2 e>#£?LKi|MS£¥2*{ttB 

[if 112] jme^7LftiiM«*iN«fMHttami 
1 3] mmffimit&iHiFmm<pX'ftt>ii 

Sit *9 1 0 4 I^E®o#**gi5«-wSit*)£o 
[if** 114] fifrEMI 2 0>#*7Lfr¥l&A¥*flcfl 
«c{4«Pttfc^VM4NS!-C , fc5IS**l 0 5l:EI©*« 

Iif**115] SfJEN^W>y n^liT'n K ^fig^ 
* fc (4^ tT ^ •> *r /I'J** »w J: 9 »J5fc $ 4xT ^ 5 if ** 
1 1 4 tE*ro*i»»a«-«>«jS*«fe. 

[if** 116] ntESffi^tfei^tt^K-effiffig^tvfc 
»WH:36aiatttt»*»b*5»** 1 0 4 (w|5®W^« 

[§»*«i 17] #i?&$tmifi&&&®>'B-emf&$tiiz 
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gwm&ffi&gtffc:Lfc->y => vg#TNfe5if**i o 4 

[If**l l 8] £AK¥£A¥*fMN*±lc#$a 
l»E**7LK¥fe*i|6W«|cfH*o*iBlw. t&tM&fef?-? 

Srtfi" 5 r i t -T 6 

[if**l 1 9 J MnE4U3A¥«ft:»*>y 
5111**1 1 8 £G£o¥ttfltttt«>ttft2r&. 

[ft** 12 0] ffie£%9JMSA¥*{MHttl*P$! 10 
tfe^lMl 1 8 te«Hft«>iNKWWr. 

[if** 12 1] fflre&£7L9t¥ig«¥*<*tttt<aJ* 

[it** 12 2] *iix*mA*m#mm±vi$t&iL 

20 

5 r t z&m. t -r s ¥«^gB*t. 

[|f**l 2 3] DtrlB^A^iSffa^y 3loJ»6>4 
*§f**l 2 2 Ke*0¥*tttttt. 

[if** 12 4] WfH#7L®^A*Sfl£««l*PM 
T'fo5if**l 2 2 trf2«<0^fltgB«- 0 

[if** 125] mm¥4H\scm&&*m#9v*<om 

$^5 0 5^n^«T-Cfe^if**l 2 2teK*M>*i» 

[if** 126] mm&®>K-?mf&zivKLm®±i-& 

Rl«a#2. OXlO'/cra'KT, T~<D?-j 
•794J»#S. O x l o- 4 s e c^±-Cfe5Ci:Sr4tSlt 

[if** 12 7] |ftW4*WT?«j«S*bfc«*±fc* 

t«E**afC^ y =» ^JMS**»*Ml«K:j8lt«*t»^ 
Hh«5£#2. OXlO'/cm'KT, * + y T— 40 
7i?^A*S5. OXlO-'secaifJi!), io, M 

IE •> y =i >J|Ug AiNMMHi£roff*<z)ft*fl[ £ ft /Mi to 

[000 1] 
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[0 0 0 2] 

14, ->yaV -fyv-aU-^- (so i ) 

.fc LTJ£<*pib;ru il^cos i £g(BKtrttSW-S'<4' 

* S i »#-C'liPJii L»*v o«ttASr SOIS^ 

t\xztz 0 Tftt>*> y soiawsrJpjffli-ari-e. 

1 . «*fc#Ba s *J^iWfcSMt:aSTTtt 

2. ttja&BWttfcBiiTV** 

3. &i&$ft0:ftttt&*iiftafl:;»:nrtg 

4. |?i/Hi^[l&t#5 

5. ?yfry^tB±-et5 

6 . BBfcl:: i 5 ^3S£Bflt JMMfc h 9 V * 
SB 

[0 0 0 3] JifELfcJ; ?/j:f^^!|#tt±(0#<©?i| 

[0004] Special Issue: "Sin 
gle — crystalsilicon on non 

— single — crystal insulator 
s";edited by G. W. Cullen, J 
ournal of Crystal Growth, 
volume 63, no 3, pp 4 2 9~590 

(1 9 8 3) . »fc a B t7r^7l*± 
ir, S iSrCVD (fc^ftfett) X\ ~.*rux.\?9*>y 

— ^-arT^-T-SSOS (v'Dayiy t7r-Y7) 
#*n£>*vCV^ 0 rtili. S^jEtg^LfcSO I S^i L 
T— /Sro^?*j^i|X*!)t±bfc7)S, S imtT^77^(T 

TS^^bWTyw^^a.— A<DS ig^WigA. LT 
x -f TSttfc&ffliir-f »= S O I fltit«:3S5i Li 5tV>5 

So 

[ooo5] ( i ) s i ¥&*stt*«BBft:«iz, « 

L-C«*r(6l^fcf S i O t ± 
-S iMIf«rMt5. (rwi#-g-|cl4, SiOi 
±l:s iJBO*(M»Srit*5. ) 

(2) S i ^JSAS^WbWSrStt^t LtttfflL, 
^rcDTSBI-S i 0,Sr^j*i-5 0 (rco^ffili. Si® 

(3) S i iMSS^i^ S i cc"it 0 ^dr->^/^SSr 
ffo^c^ic:. i^«t^Sr^p tro 0 (z<D^rffi(4, s i 

[000 6] 
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^giu, cvDirj;9. mm. m&&f§s izmx 

(Zone melting recrystalli 
z a t i on) btlX\ ^-5. m b Kfi4t;h< 10 

flHfcLfcfcottfcVN, ^jx.tfcvDffinspaSEJK'fki-a 

if05S!lffllttf-raS*S*>5. Zone Mel 

ting Recrystallizatio nffi/4*t> 

JvCttl**;**. ft«ltLT, jft^M. BB^Pfa 20 

[0 0 0 7] ±12 (2) roJftffeSS IJWSriW 

[0 0 0 8] 1. VSoW^SSffiteli^ttity^V^S 

te*S iJBSrS i»flsi:raceaE^J»<*BBlUfc«. S 
i *f*wSffia i £>i3f£»::J:o-c\ fi^feSS i/f-blc: 

AS i VfcJ|C<i»Mi-5ie» WSi 

[000 9] 2 . * y if X (SI MO X : S e p a 
ration by ion— implanted o 
x y g e n) tftZtli S i l*m&Ms#flZ.mai<0<<* 
v«6AK t 5 S i altigjSti**-!'*)!) . Si/ 

— o-efc^ 0 s i ciMitsfcft 40 

1-14, mm^*^* 10"ion s/cm l W±tSEA 
Iiil5^if4^;i-f\ X. 9^^— a* M4S5V\ Ml-, 

*SAXPfi(4#<^#b, iiwcat, y-v- 

[0 0 10] 3. *ILKS i roBWt^ J: 
±(3SOIij|»fiKt5m rcD^ffifi, PSSi 

('i J. Crystal Growth, Vo 

1 6 3, 54 7 (1 9 8 3) ) tKli, ^f*3r-> 50 
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9. S i SSrHipJ: ? irHF^ffi^ro^^ffiliJ: t) 
PSS i 3«*«>*«:*aJMbLfc«>*>, tfi§g£teKJ:9 

nss i &£i£®##$H-5;fri£-e;fc£. *^feT-i4, 

#i»$*tT^-5S i ^<-r;*ie<0S 

[0 0 1 1] ±.m<n (3) ro*ffiiUT, ittMBS5 5- 
1 6 4 6 4 #^8lc:fB«$;h,-CV'>?> pf S i ? 

^tp#7 */f £ SriM&Si:: «fc •? Ifi 9 ^b*5Ig&tt 
5 *>e>T- £>•&<, ^LT^flAU-^-frlgidtfc^-CP^S 

y^v^KJ:9#aKS*Kf*LTSO I 

[0012] X, tefrffiffi^* 53-45675 

~>y ^^wm^^-^umt^tz-m.. z. 

= vJ|±CfifS|S iSSrJgtfU HMSSs igro-gp 
ft**TWSiS iSSr^Bt^-erSr t*SM*$*fCV^ 
[0 0 13] £il&©4**»::|Efc<*;h,fc;fr«fcli, l^-fix 

«ji=a«**i»*s i^**&^±{;^-e#5iv^ 

[0 0 14] (fgBJf^gifc) *|gBJ|4 s ±ELfci54 
Lfc4 3 *N*fttttt,R 

[0 0 15] #36W©ffJOB«tt, *feffltf*:_b(ci^ 

fitt*j*iiSfli!?a^-jfetf^«*LfcniieaiJBSr*-*-s* 

[0 0 1 6] **WroHlzSiJ(DBWl4. SOIIffigro^: 
**«aniK5:^Sai-5^irfc, Kflftsos^, si 
M O X 05 ^#-t" 5 S 9 # 5 ftftfc *W4 S ^*flc 

[0 0 1 7] *«Mro^{*:gP*tro»* LV^bWiiUAT 
[0 0 18] *«W©^3Wc»»M:, #7LR¥«SA^ 
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[ooi 9] x. sijk, &nftmm&!mi*9ii$±iz& 

&<®'&b-tZ>o 

[0020J x, ant, &m®wxmi8.zti-ttmt$±\' 

tt5te»*(fe*tfjJS2. OXlO'/cm'KT, ^r-V!) 10 
T— (Dv-fy^^ -M?5. OxiO"'secWK-*35 

r bz®mb-rz a 

[002 1] X. *JIE. Jfe^1±^K-C«^$^ytffl«c± 

*5»tSfe^XRS^«^2. OXlO'/cm'HT, 

JIT" — ©7^7^^ .£.#55. 0X10''secK±ffc 

9. to, atra^y a ^i*te»¥3M*««w»*<D** 
fflt*/hffl<olS*5t(rfa*^:ffiro i 5 %«Ttfe5 r. b & 
ft&b-fZo 20 

[0022] *&m<o*m&n#<D9smjj&<o&-2i uv> 

[0 0 2 3] *«(H©*3WW8«-«>«5S*ifeH:, #?LfC 

J; 9 Bft*i-3 i b ZttWtb-fZ* 
[0 0 2 4] X, g'Jfc, #?L§MM£A¥»l#Si8LkK# 
#aKJMSA¥*#««fcELfc^&«j«U ffifSBB 30 

itmm&mf$.vit'&. mfRm^mnxm^tntmm 

[0025] x, gijK, ft&TLmmte&*m#&u&& 
t$zmrfL-fz>T.m.b, m#2>iimm&ik*mfrm®<vm 

[0026] x. sm. &&unmi&£k¥m#ntt : && 
n&it l x&iimm&ik * mm- sist, 

ff?jf££;ftfcm*co^ffi£| l !;9^:bi£3Xa.k. iftiE^TL 
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zmi-ZzbZW&b-tZ. 

[0027] x. sm. * i <D#&nnmf&£k*m#m 

£ft«iM&A¥8MMMfi.hK jR 3 A¥* 

<Dmm*&'o&t> j £z>?LMb. wi$&m2(D&&immm 

-5. 

[00 2 8] X. fg 1 <Z>##?L©**SA*arfltffi 

m<D-i$z&iLmtLx£iLmm&&*m#m®bm2 

Sr¥&A¥a|#«i«-Llcf& 3 0>tt*7LKi|MS*¥*<tE« 
«Sr»j«-riiat» ^S&3<D##?LfCl£&A¥»l#ffi 

IE* 2 a#£?L9P|l« A JftftfFStfFfflIK «t 9 L« M 
[0 0 2 9] X, SiJtr, * 1 (OflSro^ 1 cp]|M*A¥< 

mtvx&?im%&£k*m&m®zM)$.-tz>j:nb, m 
mm2ff»£tejk*mi*mi&<D$tm\^ mmi>m&&von 

JLW«6*i»flf«**3iy^V^fc «fc 9 Bfc*-r5Xa 

b, zm-t-z-bzft'&b-rzo 
[oo3o] x, sirofiiwsiwmw 

mikvx&Knmte&*mftm®zMi&-t-ttnb. tn 
IB* 2 0¥t$A¥*{MttfflK:ift^fejr^jft & 

tgcWglffitc:, «ffi^*&^^-etil^$4xfcgl5«-^l£9 
fflrlE£7Lff¥ISA¥WFStt*^3'? L 

^K.fc9i&:£-t-3xai. zm-tzzbz&mb-r 

[00 3 1] 

[f^ffl] JMBWWiNJWttWm. IftlWfc-hKHMryT? 

xmrnco^mfttom-immizm^mx'. mmmz 
[oo32] *«w<o^«cffl5«-w§uit^i4, mm® 
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Zo*.X\ ttJW&, &&r&<om\z&\,\ 

[0033] sic. *&w<D*m-ftntt<nmmj>m^£. 

ittf, &&WSO I 7^W*W;fl|,£$:|l5LU /CfflBllg 

[0034] Sfc, *»WO*i»ff»fl-<7?«jt*«fe»c J: 
*ttf, SO I«l3Ko*j|Uy|MffaR«r1fai-rSHil=<b. 
Bl'iSOS^ S IMOXOft#a9»5**(ttlJ*t 
©Ki*ftS:««t5ri*5-p*5. 10 

[0035] *&w<D*mftwt<Dmmijmti. mmm 

5. 

[0 0 3 6] 

[0 03 7] ^7Lf£S i Jlictt. Si§«^iS»«HwJ:5 20 

,;r*3V t * W|6]# *S|HJ— efc -5 £ 5 tt&AVBttfrv » 

*& BB ft£W$Wj£,I B ftlil4 x i*Wg|5^T"b^f6]/»5|il- 

S iJBSr^fcT*:*^ 3 ■5T|gT'fo 

5. faU MSl 0 0 0'C«±T*Ji, rtgBWTtWj^HI- 30 

&W£*>frZZ.bifi*>Z>* Z.(Dtztt>. &&miz.*s\,*XS 

figft, /7XvCVD, flSJECVDg:, 3tCVD, 

[0 0 3 8] *B.«Jitt-l:«>rt»^**«32gB!l3js»fife * 

[0039] mmmte. tiews*^ ± •? . nisi 

liHPSs ifl:M$ivW^ Sf#Ms i 50 
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14. Uh 1 i rftiot 1 9 5 6 mz^mftOWMW 
&<OW9ZiHhWL\z1£X&&&ixtz. (A. Uh 1 i r, Be 
11 Syst.Tech. J., vol 35, p. 
3 3 3 (1 9 5 6)). 

[0040] amt, mM<trfuz*sv % s i <om 

«?KJ£&W3£U HFMfOS i »^8iSJClwl4iE?L 
#£>^T-ife<?. -?:C0RfSf4, &£>4 5T*ib5i:«SLt 
1^5 (T. :J. Electrochem. S 

0 c . , vol. 127, p. 476 (1980) )„ 
[004 1] BP*,. 

Si+2HF+ (2-n) e'-S i F, + 2H' + n e" 
S i F» + 2HF— S i F 4 +Ht 
S i F 4 + 2 H F— ►Ht S i F, 
£fc»4, 

S1+4HF+ (4-^.) e'-SiF 1 + 4H' + le- 
S i F 4 + 2HF- H» S i F, 

[0 0 4 2] ;ife'Sye"litn€iX, IE7L t HT- 
5rgj7Ui<^. nXOt^li^-eiiv'yayi 

[0 0 4 3] JW±wrt^5>, IE?Lco# : ft-t--5PS->y 

V\ r<D#?L5f^('*J(tS, 2liRttl4Si?ib.&U ? , W^ 
Wfc.fco-CSSBESix-O^ l 3 ^ Sfclf, *f>, 

niw. ■, *^ »«¥£k«w*mih^ v o i 79, ss 

D 79-9549 (1979), (K. WW ; S o 

1 id — State EkectronicsVol 

2 4, 159 (1 9 8 1) ) , L.A>U *#«0|2:^lc: 4 
otliNSf !) a y«r fc*Mftt5 1 i: *fC# 5. 

[0 0 4 4] E1T, BI®Sr#KU*^f>, **W*rJM*: 

[0 0 4 5] KtttfllMl] PSii«:«)4rtr#?m 

[0 0 4 6] Ell (a) f^-TJ: 5 5te1"» PIS i 

*ffi»=3itr^4p-> + yUfi8*Srff*V\ ltlMMftM2 2 
Sr^-T^o StrlEP^S iSflsi4. HFffiKtfflV^I 

2 1 {4, ^f B S i (D®S2. 3 3 g/c m'Jwtt:^ 
t, -t<E>3BgS:HF*gi£fi&5r5 0~2 0%^-fH$-fr 
Srtt-fSl. 1~0. 6 g/c m'w|5Kt-^-fk$ 

[004 7] {Scv^f, ii (b) lr^-T4 3lc. t, 5 — 
oco s i S# 2 3 Lt, -tw^ffilcgf-fk® 244: 

^Lfc^, ^L®S i£« 2 liW^ig^S i@2 2 

tkmKt&mtm 2 4 5r«ffi^«po s \ 23^9^ 

fc«-a:5o rw^fr. 01 ( c ) {c^i-4 31-, #?L«S 
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i S#2 1 *±n^y?->?&4k\^X S i O t Jl2 4 Ji 
ni:^i< Lf£ ^«»Jg £ i -> ^ > 5 fc * . 

[ o o 4 8 j ^^x-&im*mw&te±.\zw*f&tzft& 

T, «fc 9$f* L< 142 0 ^mWTir-r-5<D^SS Ll\ 
[0 0 4 9] fi(HE*#7Ltt^it:*^^i:itfe^tt 

tt£*«rfrWra#H**lwTf¥5££##*L<^ H 20 
10 0 5 0] MCIftlKttlffi«iEtr«t-SXflc±bU 9 

^> h t LTiifl*.tf*lfefl:-*- h y >?i>*jg«, tKS? 

[00 5 1] f-fc, *«^-efflv^ar 3 
*m«r#-t-$Sflci:H:, & b-t«>*lBdSftflH£*t 

«asr/u5i-, ****** 
[0 0 5 2] *H16ffi«lfiajUc:*3VXI*, # 

0iJ£^ bfd^ s *%9]tt1l(rea>3»feflMS0!l 1 <DMffi\z<D 

***** (0iJ^liPS->y =»» ri>ib#£® irSrW-TS* 

[0053] ********** y^^u:* 
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[0 0 5 4] r©i 5l=»/ft*Jifcl6l8*±«>*#?Ut 
^S^tt^-V y T—<074 y^-i AKMLT5. ox 
lC'secEtirotrofi!)^ S IMOX^fbll 

z*m&mt&&m\z&^xw&m&&<ni£M,xto<Dmi, 
[0055] ^»^»m&t±, 2x10' 

*f*l8IMfflffiS2 0cra'~5 0 0cm' (2 

&m&-<Dm±m-*t lt 1 o%wTi:»t5r 

[00 5 6] EAT. i<0»Ii5rft, 

[0057] tmmmmm 2 ] «t« mmmm 2 £0 

[0 0 5 8] 5fci\ 1212 (a) \Zm£i%Z J: 5 co 
WBWMMfci:: <fc 5 * t** * ■> ^ /Mfcft K «fc 9 ffiftFtttoft 

2 lWSBSr/n h^tyaAUNl^Sfl 
2 2 Sr^i-S. 

[005 9] EI2 (b) J: ptcp^S 

i mm&mtti 2 l SriKffiiOHFfctt&Jfii^fcBffifl: 
!&t£K£^x. #7LSS iS#l 2 3K*KS-ar5. r 
OT#?LSCS ill 2 3li, ^SSfiS i (Dm&2. 33 g 
/cm'lClt^T, ^TC0«AS:HF^ga?r5 0~2 
0%\Z.mtZm>Z.tX'mg.l. 1~0. 6g/cm J 

[0 0 6 0] 02 (c) o\Z^ i 

I(^12 4S:fflfLt > -t<0*BBKBMfcJi 1 2 5 SrT&Sfc 
Ufc^, #?L®S i»<^l 2 3±(Oms ifl22 
CB£0OMfcJ| 1 2 5 Sr^ffili^oS i Sfls: 1 2 4 Srflfi 

[006 1] rw^tC, ^TLff S i Sfl^l 2 3^^^ 
i O t ^l 2 5±jr»fflWtbfc¥llSft-> 

[0 0 6 2] rco*fetc:J;ix(i. tfi^T'fc^^k^ 1 
[0 0 6 3] lsX'&t>}%1t¥%Ut&mi, Kft^Bt 

[0 0 6 4] «±^J£^«l0lj2ii, ^fimitZftymz 



( 11 

19 

[006 5] [^MaWS] H3 (a) fc5*i-.fc5 

k. pis i m&fk&ftzmmisX, 

[0066] g3 (b) tj- ocos i 

S^13SrfflSLT, ^WSffiKSMUll 4£fl^Lfc 
^?LfCS iS#l l±co#^ H B aS i®l 2^ffilw^ 
fcM 1 4 SrSBal^o S i 0 -£;b-fr 5„ 10 

[0 0 6 7] &fd. 113 (b) \Z7frr£.o\Z, s-y^-y 
^BfiitHHt LT, S i,N 4 Ji5«:, flfi 9 2 

3 (c) ^^Lfci^ic, ^ucv-y =>>-3 ! #.<Dmm± 

1 2 Sr«#£*iN*#a^$:#jfc1-3 0 
[0 0 6 8] 03 (c) l-li*5IWt?#P>n5^«:S 20 
f£tf^£;ft,-5o -f-fti^ i3 (b) \z*->vyz>x.<y^y 
^IhWtLTCOS i,N ( Il 5Sr^*-TSr 
T. ttlftttre*>£S i Otil 4 5r^UfcS i 1 3 
^IdSAtt^S^y =»V!?a:/N— tBMp4HHSftS i /f 2 

m#&mmbfrz>o 30 
[oo69] imnmmm 4 ] wt, ^fswwisisfl&Bi 

[0070] $fc-f\ 0 4 (a) i:^§n5i ptcffi^ro 
i5xf^* J; 9 (S^F^S 

SIl 1 2£ffi?f£-r5, fcVM4» PiS iMIS«:i 
1 h^&^^iiALTNil&gifi./f 1 

12Sr^-T5, 

[0 0 7 1] #c,r, 0 4 (b) ic^ft-S <fc pKPiS 
iV^SMl 1 1 SrSEBiOHFSfJSSrffl^fcllffi'ft 
JjfcifcfcJ:ot\ ^?LffS iS^l 1 3I^SC£-££. £ 40 
<£>#7LfC SiilUli, S i (D&g. 2. 3 3 g 

/cm'^Jt-i-C, f©«&HFM8S^5 0~2 
Oyollfftm^ttiai. 1~0. 6g/cm s 

[0 0 7 2] i4 ( c ) X o\Z. t>0 —OCD S i 

mtt 1 1 4 ut« *<D$cmzmtm 1 1 5 

Lfc^. ^WS iSflEU 3±CD*!^f s S 11112 

mmzmitm 115 st^bi^o s i s& 1 1 4 sriA •? 

-g-fc>i£-5o 50 
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[0073] :;t 14 (c) Ir^i-J; ^-yf- 
>V&5±mi 1 6 t LT. S i.N.JIl 1 6£, Bfi«5-§- 

tj-tirrc 2 tscco > y 3 v 1? i,xmm £ -fr 

-5„ &l*T-04 (c) tZTjkVtzXyiZ^ ^LlCiX 'J =■ V 
S(j:©8I±<0S i s N 4 /i£l&2H-3,> fa<n^ 
ESlt^l 16tlTS i,N 4 <7?R^!?l-, Tfx/y? 
y * * ft if W -> ^ v ^ttfcftUfcttttfr JBV >t t a 
V\, rw^lr. #?LKS iSfl 1 Z v^^>f 
ITS i O t Jll 1 5±l=5WIMbbVt#teft*>y =^JB 
1 1 2«:»#3lM £ »(MS*$:#JiM-3. 0 4 (d) (r 

-Tftfclp, 04 (c) ^Ufc^y^V^Kih^l 1 6 
iLtWS i s N 4 /Il 1 eSriitSrtiaot, & 
WffcSS iO,ll lSlCMM^^Kay^i 
^-«tra#ft*tt*S iJll 12^ Ltf>t>*& 

-KaMMtsn-c, <>^-±mz. xsmicmtitzti 

[0 0 7 4] r 5 LTi#P>;ia*:*gr#S#li, aiyT-r 
[0 0 7 5] [%ttffi|R0f5] 0 5 (a) (d^-T 4 9 

[0 0 7 6] 05 (b) \Zm-t£o\Z^ t?- OCDS i 

#?LgS i*^3 1±W**S^S ii3 2±l:M 
L.fcg?^3 6 Affile. ^-ft^3 4 5r^ffi^^foS i 
S^3 3 5rl,St)- l %-fc.-a:5 0 i^fifi^^-e-xSli, *feif> 

5„ X, M3 4I1 fti^«)ftS{4®T-fc-5^#?LS 

05 (b) Jd^-TJ;^^, LT. S 

i»N 4 ^3 5i:mm^X. tey-£fr1ttz 2tit<Dis>J => 
v>>^N-^Sr^-t-So )*;v^-r•0 5 (c) lZ7jk-f£ 

0 \c g-iimis y => y-mw 3 1 co^b±<d s i , n 4 m 3 

N 4 d^*Pt)}C, 7fi/^7 ^ftifSrffl^Tta 
t\ io^Jc:, #?LSfS iSf3 1 ^r^SB^s/^^^b 
TS i 0 1 JB±C»«HfcL.fc*ttfli'>y 3^|3 2^ 

[0 0 7 7] 0 5 (c) K»4#«W-e»&*x*iNIMWB 
Zm-t-Z&ftfi'^ZtiZo i-ft^t,, 0 5 (b) Jr^L 
tz.^y^^VPistmt\^X(DS i,N 4 i3 5 5rl^*i-S 
liiaot, SiO.13 4. 3 6^USiS» 
3 3±»wjg t ai4*s->y x'V-^^^^irPl^ft^^S i 
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m3 2>4\ w-mz^ ist>*i>u9—izmmik$tix^ 
[oo78] mm^mm e ] «t, *i80jw^isfi« 

0>J 6 £0 6 £#18 LftriS b§£i£i-5o 
[0 0 7 9] $fci\ 06 (a) l^£*T<5 

SJgricSffit:: i 5 i f * df- -> ^ ,u/&gir ± i? {g^^jg io 
«I13 2S:Mt5o ifcVMi, P§«S i*^S^l 
3 io»yp hyHtyttAttNSmiii 
3 2 

[008 0] 06 (b) lc^$ix-5<tp^pas 

i IgifcNIgf*: 1 3 1 ZmmX OHF ftffifr fllv*;fc»ttffc 
tttict, #?LSCS iS{Cl3 3Jr^g$itS. d 
©^?LSS i 1 1 3 3 IJ^i S i <Of I 2 . 33g/ 

cm'KJfc-^-C. ■?:W3&fi?£rHFigjgi&g§r5 0~2 0 
%l;t<tS*?>rtf!iai. 1~0. 6g/cm'© 
ISHfcSSjfcS** 5. r <0#?LfC^I2. ±i& 20 

[008 1] HI 6 ( c ) \Z7frt£ b fr, t>9 — OCO S i 
S*13 4 fcfljjft Lt. *<D*fl5fcBMfcJB 1 3 5 Sr^j* 
#?LftS iSfl3 3±0^IS i|132 
±fcJBjfcLfc«flSJl 1 3 7fl3*ffi»=ttaMkJl 13 5^ 
OS i £#1 3 4Sra£t)oJt^ 0 

[0 0 8 2] &V>T-, ^y^-V^JhJBtl 36t Lt, 
S iiN.fl 3 6 IA»3-&*5-frfc2tfc<D->!; ^>>>i 

^-^*K««u-cnta[**«. :»|, 0 6 (d) c 

^"T J: 5 fc, #7LKf y =i 13 3 <Ogffi_ktf) S i 30 

,N ( 113 6«ri4tS 0 ^LSSiSflil 

3 1 Sr^aJ^KH-^s/^Vi/UTS i 0,Jf 13 5, 

1 3 7±fcM*fcLfciWS*5'y 

[008 3] LT»feftfciMWMS#H:. #JIM« 

[0 0 8 4] tmmt&m&m 07 (a) \zm-rxb 40 

fc, 3fci\ P^S i*IS««:«rffltLT. *:W£g|5£ 

117 (b) tr^i-i p<c, {,5- o©S iS 
tt4 3«:JB*U-C» *©*fl5KBMfcJB 4 4 tr&jftUfc 

#?LfCS iS*4 1±W^SS ii4 2ll« 
Lfe»ftfl4 5*ffil;i. mCKflJl4 4Sr*ffi^oS 
i Si*4 3Sri£(?-&^-fr5„ i«?fli9-&*>*xart, ft 



So X. S4Ul4 4tt, UTWiSttJi 

0 7 (c) l^-fJ: 3fc, #7L®S i S#4 l Sr 
^W^y^-V^LT, SiO.144, 4 5±\zMWtit 

4. 12 7 (c) lwH**91-e»&tb3***Stt#ij*3 
2x5o 

[00 8 5] SiO,i44, 4 5Sr^LtSiSfl:4 

bns^SflEli, HJSfSWJ l ObOiWKHtt 

[00 8 6] [SHJSffiMtlM 8 ] «T, *£9]C>|timiR 
M 8 5:0 8 Lfcri* 6>l8£-*-.5. 

[0 0 8 7] 5fe-f, 1218 (a) iZTjkgiiZ) «fc b \Zl&M<T) 

mm&&miz ± 5 * * •> -r k «t 9 

ttJI l 4 2 *J*/ft-*-fi. #v*tt, P^S imSSfrl 
4 lW^BSr7°n hy^tyttALTNl^Sll 
4 2 

[00 8 8] Kfc, B8 (b) J:5fcPSS 
i*^faS^l 4 lSrSIiOHFgSiSrffiV^Mk 
fiJftCtot. ^LffS i£^l 4 3 Ki&jr - 
W#?LftS ill43 »i*mik S i 2 . 3 3 g / 

cmNwJt^T, ^«MS:HFM8*S:5 0~2 0 
%fc*ffc£-ti:'5£fc-C««l. 1~0. 6g/cm 3 <0 

[0 0 8 9] EI 8 ( c ) iZTfrt £ 5 t> 9 — OCD S i 

i*i4 4 &mm lt> *<o&mizmtm 145 

Ufc^, #?LgS iSfl43 ±O**Sr 0 Siil42 
±»-»fifcbfclMUi 1 4 6W», ffiiBSkfcS 1 4 5 
S i Sff 1 4 4 SrftS «3 -g-fc-fr 5. 
[0 0 9 0] ^-wf&tc:, #?L®->y a ^XfrSr^SMfc* 
Wdi-f^lTSiO^HS, 14 6il:»l 

[0091] las (d) \zte*&mx'mibtiz> i ¥m#& 

S iO,ll 4 5, 1 4 64^LTS i 

mtti 4 4±\zm&m*'>v tm&ttmm 
as 11142^ w-m\z, L^t»ts— tc^e-ft^n 

[00 9 2] Zb UT»bhfciW#S#H:, Ifift^tt 

So 

[0 0 9 3] [Htfefli^CT9] 09 (a) iZ^k-t^b 
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c &i\ pis i mmikmftzmm^x. *:<n±nz 

2 £7&&-t-5. 

[0 0 9 4] 1219 (b) Id^-f <fc 5ld, #7*lc:tt:g$ 
*t-5}fc)§iite&#5 3SrfflSbT, #?LgS i£f51 
-hWttMS.g, Sil52 a£S£tt%3iBtt£# 53^Si 
!? 

[0095] r;f, ig (b) (r^-ripir, *-y=}- 
>^m±m5 4 <fc IT, S i s N 4 jf 5 4£, •? -g^-fr 10 

(c) 5 Id, ^?LK->y => vS^W«ffi-hco S 
i s N,Ji5 4&Gfc£-r3. rtf^ld, #-?L«SiS#5 
1 tr^ttsy^vjrB^LTXailttSttS 3_k,dj&JSI 

fli LfcJMgftS/ y = >m 5 2 &«#3*¥ilHfc£{t:fc« 

fSt5. W9 (c) fctt**W-e»feft 

[0096] cuffing i o ] wt, *&wv>mmm 
mmi 0*121 o«:#fltiL*#e>i8*i--5. 

[009 7] $fe-f , 010 ( a ) ldif:£;i%3 i 5 Idfl-* 

©SWJWWSSsfc <fc 3 ^ * -> -v /w/tfcgld J; (3 tePtmm 
1 5 2 SrJBj*-*-*. ilfeVM4. PSSi ^SSHSft: 
1 5 lco^SSrT'n Jr^mXVXMMmig&m 
15 2 

[0 0 9 8] #ctd, 1210 (b) ld^$n5<}: 5ldPS 
S i mmgk&&l 5 1 SrSffii 9HF»tt«rfliVvfc»B 30 

Idiot, ^?L«S iS*15 3ld^«£-fc!:5. 
1 W^JLf S i i 1 5 3 lif *JS S i Wit 2 . 33g 
/cm* Ktfc^T. -t«*«SrHF*tt»A«r5 0~2 
0%ld^(L£-fr5d. tfiSl . 1~0. 6g/cm 3 
o$5H^-ft$-fr5di:^t?#5. -©#?lfil 5 3 
14, ±ifcLfcJ:5ld, PSSfti 5 l ldffi^£4x£ 0 

[0099] 12 1 o (c) ir^-r i 9 Id, 3fcSi®t£*{*: 

15 4^11^ ^MSiSftl5 3J:Ki#iSf B S 
i|152 <P$SK:tit3&SiBtt&fc 
■5„ &i^T\ 1210 (c) ld^-r«fc?ld, ^s/^-Vi/gS 40 
Jh«t 1 5 5 t b-C, S i,N«Ji*ir«r, Ifi 9 ^^-frfe 2 

(d) ir^-Ti pf-, #M'>y3yMi5 3ro^l 
±<75S i,N t Il 5 5£Bfc:fe-r-5o croSHd, ^?LftS 

5 4±k:WHHkLfci|iieft->y avfl 15 2 

[oioo] 010 (d) K:tt**9i-e»e>;h.$¥** 

S#a«*£*tS e *-*l,l4, ftSiEteSttl 5 4_tld*g B l ! 

mtisv^ tm&ttmgi&s 11152^ 50 



¥ffild. U>><bi$-ld&e<fc;£;ia-C, *^-£«ld, 
[0101] ;j L-a#o*ifc¥ilJ#£#i4, ftSigte 

tttesr^-rs'bwT'foSo 

[01023 [Hi£fS«0iJ 1 1 ] HI 1 1 ( a ) tr*-r± 

5 st-f, pss i mm vx. ^<d^u 

J««Sr#7L«fl:LfcaS«:6 l3cffildm\ *UK]*i|£A« 
6 2 S:^-f--5o 

[0 10 3] Ell 1 (b) Id^-T-fc ?ld, #7*frtt3? 
£n5#Siit£S#6 3£r/B;ftL-t, #?LfCS i Sflc 6 
1 ±.<om&S> Sif62 (D^ffi(rStJtSi§tta<*: 6 3* 
IfifJ-g-ibitSo 

[0 10 4] rwmic:, tt?LfiS i S#6 l Sr^ftjaiy 

=»v* 6 2 

[0105] Hill (c) KI±*38We»feix«^*fl: 
-t*LH\ 3tiigiit£&#6 3_bKli!gfi,4 

z)5->y ^>"?x.^—tm%ttemf&£ks ii6 2^ ¥s 
ir, b*»t«&-»=»*-ftsn-c, ^^-^id, *® 

#14, ftmm&mmtfwxmmftffizfrfrm+m+ftm 
L\^.&frb vx t^igidffiffl-rs r t So 

[0106] [2&ifcflM9E0| 1 2] WT. *?gH^W^J6fil 

1 2 £12 1 2 Z&m L^*5 S. 
[0 10 7] 5fe-T, 121 2 (a) IdTj^ftSJ: 9ld«* 

<Dmmf&& m id >t * * t° ^ * -> * id j; 9 (g^^ 

1 6 2 5rMt5. ^V>I4, PSJS i 
1 6 KDStffiSr^o Fy^tyttALtNS^ii 
1 6 2 £7£fi)c-?-5o 

[0 10 8] &ld, 121 2 (b) \Z7jk£tiZ> i 9 Id PI 
S i J^Sgflw l 6 1 ^SffiifJHF^SrfflV^fc^ 

imm\zxox. mms 6 3id^K$-ars. 

d.<0#?LKS if§ 1 6 3I4^^S i ff>m&2. 33 g 
/cm'ldtfc^r, -5r<0S&aFS:HF^iS»feSr5 0~2 
0%ld^-ft$-frSr tfSSl . 1~0. 6g/cm 3 
wffiHId^-fli^-yrS - ir^T-t So -O^TLg^l 6 3 
14, _bii£L*:<fc5ld, PSS»16 3l3^tl5. 

[0109] 12 1 2 (c) Id^-f-J; 5 Id, %.mm&&& 
1 6 4Srffl«LT, ^TL®S i£|$16 3±«>*Jg*S 

i|162 OT^ffildS^tSiSttStt: 1 6 4 ^Bfi 9 ^■tJ-tir 
S. 12 1 2 ( c ) Id^-T J; 5 Id, #JLf S i g# 16 3 
*£tt*y^v^8ftSL-C*aH8ttafcfl.i 6 4ll:*R 
^L/c**Sf B ->y =>>^ 1 6 2$:S#$-fr, 

[oiio]i2i2 (d) \att&wxmbfiz>*m& 



( 14 

25 

[0112] [SHUHMi 3] Bi 3lrflv*TBWt 
5. Ell 3 (a) Ic^i-i $fc1\ SiJftfcMEflc 10 

i 3 o o co i m^jiKm® 1301 &v * 

x&g-imm® 1301 ±k«* otajut«tti= <t t> » 
jbss im&ikmi 3 0 2*Mi&-rz mi 3 tb> > . 

[0 113]»fiSi WSAJI 1 3 0 2 ±|r|Mtflt 1 3 
0 3Sr«j«i-5 (Ell 3 (c) ) . 

[0 1 14] S'JOS i»f£l 3 0 4<0&m±.\zj&f&£ti 
fcBMtttl 3 0 5 j:MIBflMURl 3 O 3 frtt 9 
5 (Ell 3 (d) ) . 

[0 115] fcVvC*AWfc$lvriw»oT,,*fcS 

1 3 0 0 SrW9J*«J«««>BF*^»3iy 20 

icii?^*L, g-immmi 3 o i Sr«m^-fr5 ceii 

3 (e) ) o 

[0 116] #?LSt*S«l 3 0 1 Sttt&l,, 
tttW±i:»RS i*fe*JB«rtfi-a 
1-5 (Ell 3 ( f ) ) „ 

[oi i7] z<D£?ti:x.m*mmvitm&. trntat 
ei 5^ 

[ O 1 1 8 ] j«S, SB 1 3 In* Lfcgfe-ftJBS 1 3 0 3 30 
•tir-ric, »|g£s i m&fkm 1 3 0 2 fcgfe-ffcffill 30 5t 
WMteV ZZ.t t>WtgT-£>9, SiS*1304 

±K:»j*$ixfciWfc« 1 3 0 5 coftt> 9 13, tf7X*$CD 

[o 1 1 9] x. mmmmmmmi 2\z%n+z&T.m. 
[0120] vxmbti5*mftmmzmi&miiM 

[0 12 1] J£AT\ A»«J*lllt«irJ:o-C**M«:tt 40 
[0 12 2] 

IMMM] 1 ) 3incht'200^o 

vo**SrttofcPfi (10 0) 4M£AS i Si* (S i 
<?j.-'n-) \Z5 0%<DHF®i&'p{zto\,^Xf§,mitl&i:M 
Lfd„ ^W^pCOaBft^aii, lOOraA/cra'ffcc 
fc. Z.<nm<0&limitm8Ll-i. 8. 4/xm/min. f 
i)92O0? ? B^<Dm.fr-&ft'otcPm (10 0) Si 
2 4#-C£TLIHfc£ftfc. 

[0 12 3] PS (10 0) #-?LffS i£»2 UCM 50 
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BE (5>T-«9^f^de-->— : Molecular Be 
am Epitaxy) fe\Z «fc 9 , S i ^ fc°^ 3r v'-wu 
J1£0. 5 5^n^(73J|[^.Jc^6$-frfco it^t^Ji. 

fiS : 700t 
m^I : lX10-'Torr 
fiScftsilflE : 0 . In m/ sec 
[0 12 4] tfcK, r.ro^f^^->-yyUg2 lWSI 
S?ffiK5 0 0 0A<DgtffcJf2 4Sr^Lfct> 9— ^ 
» S i 8<fc 2 3 &fiiafcfc>-t»\ 8 0 0 

t;, O. 5«PMi8Jft-rsci:t=J:0, 2o©Silft 

(1:3:8) £fflV^T#?LfCS i £#2 1 Sr^s/^V 

[0 12 5] lKrJfibfcipKfflWwS i mm&<o7rf» 

a^mmm crymnm&mi&i -.3 :8) xhz>&. 
2>n'g.m<D^y=j->?mm* ; t<D 1 o omizi?mi&£*i 

$nfcSilt(:2 1lt 2#-eBS3*lfc. 
[0 12 6] :5Lt> S iO,l2 4±l:0. 5#m 
©f»^ofc*igf B S 112 2*J»J«-e#fc. 

[0127] »e>nfc¥ief B s i^wff^^^s 
c h v^^—o&m&jik&zitxmfevtc ^<D&$k3 

inch <?=.ss— Offirtl3tJV>-C^BBS i fcof^© 
\ZW±L>tlX\,"tl 0 

[0128] mmmrmmMiztizmmAs im<D 
w-tsmmntam. xioVcm'BT 

SIXTHS fife. 

[0 1 2 9] X, ¥*£iH.S igKo# N MOS c-t 

C 2. 0 x l 0"' s e c <tV>5ii5V">ffl5:^:Lfc„ 
[0 13 0] (M«ii|2) Ig4incht-50 0^ 
nVOl|*S:«fotPa (10 0) i*<*lC5 
0%<DHF^$*fr:fc^T|^fc/££;&gL7eL o :o^<o 

ttoft^Sl*> lOOmA/cra'-efcofc, " C7?B#«0^ 
?LfC-ffc3$gli, 8. 4^ m/m i n . Xh 9 5 0 0 5:? 

a>><Dm?>-*ttoizpm (ioo) s i &w±m-i. 6 

O^T-^TLiS'fk^ixfc,, 

[0131] (100) #7L«S iSi*2 l±.\ZZf 

^XvCVD&tJ;!), 5 1x^^^12 2* 

*5 9-C<fc5o 
^/X : S i H, 
ffi^^ffl^J : 1 0 OW 
®a : 8 0 Ot 
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fefi : 1 X 1 0"* To r r 
EStH3<fi£S : 2 . 5 n m/ sec 

[0132] z-<n^M°**i/^/\'m2 2<omm 

lw, Affile 5 0 0 0 AoBMfcJi 2 4 SrJg/S; L/cS'Jco s i 
2 3£i;tefcfc>ii\ ^#1^7 0 0^ 0. 

ttD^fo-Srfco ftV^ 7 (1:3: 
8) Sr/fll*-C#*LSCS i£#2 lSrxyfy^SL 

to 

[0 1 3 3] WJ*LfcJ:5^ii*os 10 
D^SSfi (7y«»S|»»l : 3 : 8) -CfcStf, 

$nfcs iS*2 in, 5»-e»*$nfc. 

[0 13 4] SiOj24iC0. 5/zm^J?:^Sr^ 

[0135] » feftfcuu** S i iwi^^^i 
^y^y^ hy-srffl^ti^fc. Afw&tei*, 4 i n 

inch ^x/n- OffiP^lr^oV^T^^^S i Jf Ojf^co 

[0 13 6] SiSffi^H^Jcis^fts ifo 
te»^P6*«tti x i o 3 /cm l KT 

[0 13 7] X, iil:of, MOS c- t 

2. 0 x i o' 3 s e c £^3iBiMH3:5*Lfco 
[0138] (HJfi^J 3 ) fig 3 inch "C 200^ 

py^f^o/cPS (i oo) *Mf 0 s i^flc (s 

JSbfCo rco^r<7)fl:»ft®Sli, 10 0raA/cm l T'fc 
o/c 0 wtf>B#0^?LSfl:j£ftH, 8. 4/im/min. 
t'feO 2 0 0 ^ ^ oyWf^ofcPS (10 0) S 

ilMftlt, 2 4»"C*?LKfl:**Lfc. 

[0 13 9] Pi (10 0) £?L1CS iS#2 l±fc>< 
>f7^^/<y^- Sxldcfc 9. S ixt^^S/t^i2 2 40 

R Fjg^^: : 1 0 0MH z 
iS/^&S^ : 6 0 0W 
igJE : 30 0t: 

A r #XE.fi :8Xl0-*Torr 

&mmm : 6 0ft 

9—#y YWfc'^TX : - 2 0 0 V 
SfriSSS^wr^ : + 5 V 

[0 14 0] W:, z<D^\^9^^^^m2 2<nmM 50 
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^ffiir 5 0 0 0 An#tttM2 4fc«J«bfc»JOS i 
g#2 3£g;fcifefcHt\ gi#I^8 0 0t, 0. 
5»mffl»1-6wi:K:J; t), 2o<osiSM, &B(w 

&^T% 7s/ffittfttt«» (1:3: 
8) SrfflV^T*7L«S i**2 lSr^iy^^^Bfeib 

to 

[0 14 1] MifcLfcJ: 5 s i¥lgA4>7?M 

d^SS (7y«8»gH[»l : 3 : 8) 

*?LK»^y^>^a«M:*^i oo^5ifttig$n 

2 00 ^^ovoff*Srt¥ofc^?LH<t 
$4xtS iS<f2 114. 2^-eBfe*Sttfc. 
[0 14 2] ^9 LT. SiO t l2 4±id0. 5 ^ m 

[0 14 3] (HJffeM 4 ) fi@3 i n c h"C2 00^ 
pyof^^ofcPS (10 0) W B SiSWl5 

Wfct&fete. 1 0 OmA/c m l -e&ofc e rcDP#<D^ 
?LS^3Sai4> 8. 4/im/min. T*fe!)2 00^ 

pyof^of:PS doo) SiSM#ft, 2 
4»-e*?LlM:snfc. 

[0 14 4] Pi (10 0) ^dFLICS iS^2 1 ±lrffi 
♦Bj*ftfttc:J:9, S i ^ ^rv^yujf 2 2 £r 0 . 5^ 

Si:Sn 

: 9 o ox: 

J5gg#ffl^ : H* 
EJcg^K : 1 Oft 
[0 14 5] tfck^ :(Oxt7^^t^i2 2CO^® 

^ffiic 5000 Acomitm 2 4 Sr^j* bfc h ? —fi 

COS i m&2 3£S*a*>;b1t, i*MfT*8 0 0 

o. 5 Btwianft-r* n t td<t 9, 2oosiS* 

(1:3:8) «rfflV^T*TL«S i &#2 1 Srrny^^ 
^LfCo t5t, 2 00^py^^ofc# 
aWtSHfcSi»*2 1tt, 2#T#3:$iXfco 

[0 14 6] ^ 5 LT, S iO t l2 4±td0. 5 n m 
W^oWlS i Jf 2 2*S«fiR-e#fc. 
[0147] (H^CT 5 ) fig 3 i ncht'200^ 
ovol?*S:«fofcPl (100) W 0 SiSW:5 
0%^>HF**"t , ^i3V>-C»«^tJ«S:Jfibfco rcOB#<D 
ilBft^ffte, 10 0mA/cm l Tfoofc 0 ~<£>Bf<£>^. 
7LMit:3SSl4> 8. 4/zm/min. tfct)200 ^ 
ny©j?*S:«fofcPi (10 0) SiW4#ft, 2 
4^T*#?LWfc:$4xto 

[0 14 8] PS (10 0) #?L«S i S<*:2 1 _btC® 
EECVDffi^<t9, Sixt7^'>t/^2 1^0. 5 
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y—Xtf* : S i H 4 
y T — : H t 
: 8 5 OX: 
EE^J : 1X1 0" l To r r 
EScfiSfS : 3 . 3 n va/ sec 

[0 14 9] Z(D=-\?#**s + /lsm2 2 <D^ffi 

fc, SStC 5 0 0 0 A<Z>gtfUI 2 4 SrJgfig LfcS'JO S i 
Sffr&ftfefcfe*, ^^#ffl^*T*8 0 or, 0. 5f$ 
HiSIR-r^-irJwJ: 9, 2ocos i S#2 3 5:, 3S@(c 
K 9 #C^T\ 7 7«H»mR (1:3: 10 

8) SrJHl*-C*?L«S iS#2 1 Srxyfy^Jt 
7t 0 -TS^ 2 0 0 ^^nxo»*.S:«Fofc^LH^tS 
tlfcS i S<fc2 1 14, 2»t**Snfc. 

[0 15 0] :5 LT. S iOt!2 4_LK0, 5 /z m 

t It, S i H» C 1 1 S:fflv*fc»&l;il4, 

[0151] (J|J£#J6) 1^3 i n c ht2 00^ 
Dy^Sr^o/cPl (10 0) Silftl2 1ii: 20 
CVDffiidJ:?}, SixW^>t^I122S:l^ 

S/^^^SSi : S i H 4 C 1 1 1000SC CM 
H t 2 3 0 1 /m i n. 
US : 1 0 8 OX: 
JE^/ : 8 0 T o r r 
$$Fmi : 2mi n, 

[0 15 2] ^<D&fcl 2 1C5 0%C0HF^*IC4o 
V^XKfilltfigSrJfiLfco r<7>B#0«Stt«f£l4, 10 0m 30 
A/cm l tfco/c 0 X. iW^^MftSfttt, 
8 . 4 /x m/m i n . ~efc «9 2 0 0 ; ^ n XDj$.fy%W 
ofcPS (10 0) S il^l 2 l^fcflcHU 2 4#"C# 
ILJMKSftfc. wO»«jt«-ett. PI (10 0) Si 

mtti 2 KDfrtf&ftKikZin* s i^^^-^^/^m 

12 2Klf4«fl:*5ft^ofc 0 #CfC, ^^xt^^ryt^ 
1122 CO^S^, ^ffiir 5 0 0 0 AcDgMtJf 125S: 

*rtbfcsijos 2 4^stafo^it, mmnm^ 

t-C8 0 0t, 0. 5^Ki@fRt-f-5r ti-<t5, 20(D 
S ilM, »H^aS9-^fo*fc. Scv^-C, 7y«8ft» 40 

mmm a : 3 : 8) £/b^t^?lscs is*i 235: 

3iy^^^lfe*Lfc. tit, 2 00^^oy^]|^S- 
»ofc*?LIMb3ftfcS iS#l 2 314. 2 

[0 15 3] X. ftbtlltW&MiS i «Ofl[**r*aiffl 

m;— trfflv^-cp^fcic*, 3 inch* 

zh/n— offirtK:tei*-Ci|M8i&S i ^co/P^-^a^fitira 
[0154] Si§@^S»«E^J:S¥^s i m<n so 
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¥-mm&<Dlfe^ (E»>:ttttftM:i x 1 oVcm'KT 
[0155] m&ihs ilCot, *oasR*t 

2. 0xi0* J secil^ii5V^t$r^Lyc o 
[0156] (311609 7 ) WM 3 i nchT200^ 
py^f^Sr^o^PS (10 0) S iS*±i:cvD 
m^XV^ S i ^tf^ar>^/uS 1 2 25rO. 5^n 

: S i H* C 1 » 1000SC CM 
H t 2 3 0 1 /m i n. 

: 1 0 8 OX: 

: 8 0 T o r r 
B# Fb] : 1 m i n . 

[0157] z<ommz5 oyo^HFSiSti^^tB 

Si'fbJBiKSrtSLfco -<DP*<7>«Sft«ffil4, lOOmA/c 
m*T?fcofc 0 CC0^^?LSibiS««, 8. 4/xm/ 
m i n. X'hV 2 00 ; ? a :x<7)J?^£f$o PS ( 1 
0 0) SiS*12l4ftlt 2 4&T*&TLKfe£il 
ft 0 Z.<Dffimfc&-?\±. PS (10 0) SiS#W 
#?LSHb£ft, Six^^^t^il2 2KttWIS# 
ftfritzo :<7)xW^i/ t yUil 2 2<£>gtffi 

te. ^ffitc: 5000 A<ogtffcJi 125 &7f2j* L/~#Jcq s 
iS*l 2 4Sr«ia*>fc^ 4*#lft*-e8 0 0t, 
0. 5«PMiil»"t-5r i^J:9. 2o^)S iSM, 3£ 
H^«5-&to*fc. fcv^-e, ^y^&RgSSifc (l : 
3:8) SrfflV^MBS 2 3*xyf 

*b/c 0 -rat. 2 o o ^ p xnmzh^n^tL^iw 

ftSftfcS 2 3»4, 2»-e»4Sftfc 0 

[0 15 8] Si@®^-®^^<t^»fffi««^3ig*, S 
ill2 2Jctt»rfc4J6«^HIH:i»ASnTS3br, ft 

jeattds«i» $ tix v * 5 r t $ nyt. 

[0159] (Hlfcfll 8 ) E@ 3inchT2 00^ 
Dyof^SrRofcPS (10 0) Si gflci 2 1<D^ 
ffiC/n hy^tyaAICioT, NiSiil22 
^ 1 ; ^ n l/cnW-WcWltfLX^tz-o H*&Affii4, 5X1 
0 15 (ions/cm 1 ) "Cfcofco ^(D&ifclZ 5 0% 

©HF»«4>»ri3t^TII»«bj*«:lfcUfc. r<^&5wS«E 
*fl?l4, lOOmA/cm'TfcofCo r^^CO^JL® 
it&&te. 8. 4 m m/m in. "Cfc «9 2 0 0 S ^ o V 
C0J?^^«PofcPM (1 0 0) SiS*12 1^*lt 

-CI4, PS (10 0) Si 1 2 1 0*7&s^7LStffc$ 
HNSS ill 2 2lw(4^k^^^ 0 ^ o ^{c, CCON 
SS ill 2 2C0*ffifw, |gffi(C5 OOOAcDgHUll 
2 5 Sr^j* UfcgiJ<D S i 12 4 5:fiiafc^-fr, £fR 
SiatfSOOt, 0. 5Nrrai@f?!i-r5wtlcJ:!9, 
2o<^S iS^Sr, 5SB»w«9*fo*fc. ftv>-e, 7y 
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mmmmmfo a : 3 : s) &/?H>-c^?Lfrs 

2 3£^*^>^l&5feLfc 0 -fSt, 2 0 0 ^nyo 

6k*£ftjt 0 

[0 16 0] ®iaS^®»®5^<t5BfffiSS^3lS*, S 
ill2 2teB«fc*IS**»liWA**t-C*5 6-r, A 

[0161] (H5SCT 9 ) 3 i ncht200;^ 
o^**t:»ofePl (10 0) ¥fiASii!#i:5 

ttffL^Ste, 1 0 OmA/cm l T*$>o^ 0 ~ CDB§(D^ 
^L^tiSS!*, 8. 4jzm/min. tfc9 2 0 0 ^ 
p Ve7>J?^£f£ofcPS (10 0) SiS^ttft 2 

[0 16 2] ^P§* (1 00) ^TLSS iSftl l±ic 
MB E {&*Wl^\£9*\s<— :Molecular B 

earn Epitaxy) «t 9 > S i xt7=5r^t 

/Ugl2£0. 5^^n y©J?*|:fi|lftStfc 0 

: 700t: 20 
JE^J : 1 X 1 0* 8 T o r r 
J^fc-fljlfii-S! : 0 . 1 nm/sec 
[0 16 3] ftC, :Oxt7^i/t^il2^I 
*ffi^5 0 0 0A<oSMbJil 4 8:»/fcLfcSiJ<0S i 
3S:fila*)to^ gi#a^^8 0 0t, 0. 

&*)&t>1tti 0 ftV^-e. «SCVDSII±otS i s N 4 
(1:3:8) £rfflV>T#?LSS iltfl l«rx^ 

fc*atftShfcsi»#iitt, 2»T?ife*snfc. 

S isNjl SfcBfcfcLrtL^Kf*. S iOtlMlC 
0. 5Mm^^o/c*|£lS 

[oi6 4] m®m*m®Lm\-£zwimm&<om%:. s 

At£**lt& * ftT v * « £ 4: ^«KB * ft 
[0165] (H160IJ1 0) KS3 i. n c h"C2 00 5 40 
*nv<0»*&#ofcpg (10 0) ^SSiSm: 

5o%^HF*«*te*t^riMi-rk**:iisbfc. ^<d^p 

<D9M&&\*. lOOmA/cm^^of:, C1<7)B#<D 
*?LK^kiiftl4, 8. 4Mm/min. -Cfc 19 2 0 0 S 
^ny(Df^otPl (10 0) SiS#4*li, 

[0 16 6] KPS (10 0) £?L|?S iSSl l Jbtr 
/7XVCVDSCJ: 9, S ixt^dri/t/ufl2^ 
0. 5 5*n^o»*tej«ft$-frfc p *6S[*#«:, fiiT 



: S i H 4 

mm&nji : 1 0 OW 
(M:80 ox; 

: 1 X 1 0 _t T o r r 
J5^SjSS : 2 . 5 n m/ sec 

[0 16 7] W:, :(Dxt°^^v/t^ii2^il 
Affile 5 0 0 0 AoHMbJI 1 4 «:»j*Lfc*J0>S i 
**S:**a*>b*. i*#i^t'8 0 0t, 0. 5P# 

^fcitfCo «ECVDfti:«totS i,N 4 «:fi£ 

9 <&fo*fc 2 S i St£fw 0 . 1 ^ m^f^CSi b 

*» (1 : 3 : 8) «:Jfll*T*flJCS igffl l&x^y 
^^^*bfc 0 200^ n^oj^Srfco 

fc^MtftSnfcSilftiiii, 2#-m*£ftfc. 
S i s N 4 1 1 5Sr»4Ufc«Ktt. S iO^l^O. 5 

/im^^o/hfess i^i 2&m-tzmmm 
[o i 6 8] x. m^tifrm&iks ii^ijisi 

x/N-(oirti:fc^tW 0 s iI^I?*coS*ffl[tf 
/hfioifi, m&<DM±imzft LT 5 %WTi-«Jx feft 

[0169] X, Sirtl e ^ v *f- Isjf^m V *jfc4cH& 

*XS^*5V^-C, *ffc*ttfli^tttt*ASftT*5 5>r, 
ft#4 JS AttMttt $ ftTV > £ <t 4$fltB £ ft fc« 
[0 1 7 0] X. *SSf B S i fi^o^, MOS c - t 

m *m v *X'j>&* tyr^7-Y7^^ a issue t 

w^>, 2. OXiO' 3 sec^t^ii5V^|^Uc e 

[0171] mmm 1 1 ) si 3 inch -c 200^; 

^p^m»ofcPl (100) ift&As iSW: 
5 0%OHF*tt^^S3t^T»Si^bJ*S:lfiU/t o rcD^r 
<£>St*S5Sl3\ 10 0mA/cm l Tfcof: 0 ~ <DB#C0 
^TLg^iSai*. 8 . An m/m i n . 9 2 0 0 ^ 

^ n^cojf:^ 4- t?ofc PS (10 0) S i SMftfi, 
2 

[0172] PI(IOO) #?LfCS iS#ll Jbte^< 
>f7^^^7^- jSfctcJ: 9, S i ^tf^v'^yuji i 2 
£0. 5 5*n^(0JS*»;:/fcJfc3-£fc o i#W*#J4. 

RFjg&^ : 1 0 0MH z 
^/^^©^ : 6 0 0W 
Um : 3 0 0<C 

A r jf^Eijj :8xi0' 3 Torr 
&&&fm : 6 0# 

t—Vy YmM'^T* : - 2 0 0 V 
gfMSfi'MT* : + 5 V 



33 

[0 1 7 3 J &IC, Z<DX- 'I'M 1 2<Di&m 
»C\ $IC5 0 0 0A^tIl 4Sr»J*LfcgiJ<7>S i 
SfcSrSfefcfe*, ^#1^8 0 0^ O. 5P# 

(BiaiR-t-Swtfcio. 200s ism, aistcUQ 

2 #Ctf> S i &#lc 0 . 1 /i m^JS^KttS L^c 0 ^CO 

^JcJ:oT»*Lfco ftv^^yJHBfciHW* (1 : 
3 : 8) £/Sv>T^?L|fS ilftl lftxyfy^i 

^n/cs i £#i i tt, 2»^»**nfc« si s Nj 

1 5 S:&fe^L/cgUci4. S iOiil4±{C0. 5^m 

[0 17 4] Sfc, S i*Ntm<ORt>9\Z s 7t°x/y 

[0 17 5] (JgiS#Jl 2) Kg 3 i n c h T? 2 0 0 S 
^n^J5t*Sr«fofcPa (10 0) l&BAS iStttt: 

5 0%©HF»»4 , Ki3V^TIi»tt^bJ«SrlftLfc o 20 

OfEfl{t^Si4, 1 0 OmA/c m l -efco^ 0 rco^CQ 
#aa^3S«tt, 8.4a* m/m in. ^9 2 00 5 
*n:xoff*i#ofcPt! (1 0 0) SiSMWi 

[0176] PI(IOO) ^?L«S iMl l±fc* 
ffij*Sffi«-«fc9. S i /I'M 1 2£0. 5^ 

Sn 

: 9 0 0<C 30 
^cS#ia^ : H t 
JSSISIW : 1 0# 

9—¥v YmM'HT* : - 2 0 0 V 
S»K«/<>f : + 5 V 

[0177] #ac\ ^<D^t°^^f i 2<nmm 

^cSIc sooo AoBfrfbJI l 4 LfcS'Jo s i 
Mn^fcw, txsiftt-esoot, o. 

^itfc2tfcOS i SfttCO. 1 n m<DmW^&W£-£ 40 

(1:3:8) SrJHl^C^JLKS iS*l l&iyfy 
^Bfc*bfc 0 £ , 200^o isCDW-Zh^h^t^ 
aWk**UfcS iSff 1 114, 2#-CBfc**ftfc. Si 
iN 4 «l 5SrS*5feLfcSJri4, S i O t ii l 4±tco. 

[0178] *fc, S i,N 4 l^ft^DlC T 



( 18 ) 4$gg5p5- 2 13 3 8 
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[0179] ( 1 3 ) E@ 3 inch "C 200^ 

v^il^.?r^ofcP^ (100) ¥l£f 0 s iSifctc 
5 0%^HF*»4>»^*V^T»WbfiaS:lfcLfc o r<DP# 
COftSft^Sii. 1 0 OmA/c m^fcofco -GQP#<7) 
^JLftflagatt, 8. 4 m m/m in. tfc^ 2 00 ^ 
^□yof^ofcPl (10 0) SilMffil 

[0 180] PS (1 00) #?LfCS iSftl l±l£« 
EECVDjStdJ; 0. S i xt^Jf->f yuf 1 2 4:0. 5 

y— : SiHi 
^ y : H t 

: 8 5 0t 
JE^; : 1 X l 0 _t T o r r 

: 3 . 3 n m/ sec 
[0 18 1] ^(Z)xt^^v/t^il 20g® 

tc\ Sffil^ 5 0 0 0 A^SWLi 1 4 S:«j« LfcSijW S i 

atft 1 3 trSfefefrtt* i*»i^-e8oot, 0. 

5»IBi«fti-ar4:«2:J:D, 2o©s 
9^fc>£*Wc 0 JJtt^-C, «JEEC VD^iotS i 3 N< 
Srflfi 9 -&to*fc 2 tfcco S i ^frfr 0 . in m<DmfrX~& 

^MtfltltK (1:3:8) SrfflV^T^TLKS iSft 
1 lSrxyfy^SU^ tSt, 2 00^oy(D 
)f*«:fcofc#MtftSnfcS iSftl 1(4, 2#-CBfc 
**nfc 0 Si s N 4 il5S:»4Lfc«l:tt, S i O t 
jfl4_btco. 5 Mm^»*«r#ofclMS4S i Jf«:W 

[0 18 2] y^^i:tT, S i H t C I t SrfflV^fc 
4§-£lcJ4, l«*lB*«r*+*±#***iaW**>43JS, 

[0 18 3] (USSCTl 4) 113 incht*2 0 0 ; 

? v ^(Dmfr&Witzpm (100) si mtfci m 

VDffilc J: 9 , Sixk^^^^iii2^i>; 

S/£#*5ftS :SiH 4 Cl t 1000SC CM 
H t 2 3 0 1 /m i n. 

1 08 0t 
8 0 T o r r 

2 m i n . 

[0 18 4] c\OSfr£5 0%^)HFMfi:io^Tg 
S&ffcj*«rfrort: 0 r^B*<OfllflMBffi«U 10 OmA/c 
m l T*fco/c 0 X. Z.<Dtif<D&?imkmm&. 8. 4 si 
m/m in. T'fc 9 , 2 00^o VCOff^^^o 7t P 

K100) s i»#4*tt» 2 4»T*amtsft 



( 19 

35 

tzo ^o»Wbj«-ett. pS (100) s i 

&nft4ktsti* s i =>\*9**s*frm 1 2 2KttaMb&* 
tefrotzo get::. w03itr^*v^^yujB i i 2(omm 

fc, *ffifc5 00 0A©IWtl«r»*LfcS iS#i l 
4SrS^fctoit, S»9B5K<f' a C8 0 0<C. 0. 5P*fffl 
^&K:J: 9. 2oos i »m3WBfc**4*i 
fc« MJECVDffilCctoTS i s N 4 «r, BAD'S***: 2 
S i SffctC 0 . l/im©)|*tSlLfc, ftl^ 

ioT*3ct5. #C^T\ 7^AttlMHMR (1:3: 10 
8) £:/il^T#^LfCS iSflci 1 fcac ? ?- > ^N&c L 
fc. I-**, 2 0 0 ^^n^(Dif:^Sr^ofc^?LK<t:$ 
ttfcS iS#l 1 314, 2^Bl4Shfc 0 
[0185] Si 3 Njll 6Sr8**Lfc«^J4, S i 
0»_bKl i*m<olf*S:«ro^3|gas i B 1 1 2 

[0 18 6] X, ft&ftfc¥f»S ii^^SS 

[0 18 7] X, S9«-T-H«Mtt^J:5^AS i M<D 
¥-mmm<0&^ te£*»*«ttl XloVcm^T 
fc»;Lfcjh/r*3!K *Uas iJl*j*XSK*3V^-C, iff 

ztix^&z-t&mmtstiit* 

[0 18 8] X, VMSS i JlKo#, MOS c - t 

2. 0 X 1 0" 3 s e c irV^ffilMliSr^Lfco 
[0 18 9] (H»«15) I§3 incht200^ 30 
^□yog^Sr^o/cPS (10 0) S imtfrl 111 
(CC VDifctdJ; 9 , Sixfc^^/^112S:0. 

Si£#*5S:fi : S i Ht C 1 1 1000SC CM 
Hi 2 3 0 1 /m i n. 

: 1 080t 
fell : 8 0 T o r r 

: 1 m i n . 

[0 19 0] ~<nmt£\Z5 0%(DHF^I:*5^Ti 40 

ttffcj*«ri6Lfc 0 -<&P#<E>«8fM5£l4, lOOmA/c 
rn l Tfeofc 0 w<D«?^^aWkiS«l4, 8. 4 p m/ 
m i n. "CftO 2 0 0 ^ * o >OJ¥*«:l$ofc PS ( 1 
00) SiSflcilliflcij:, 2 4#-C^?LKflS$;h, 

fc 0 roBBWfcj«-ei4, pfi (ioo) siSftnw 

**s*7LK-ftS*tS i ^fc^3->-y/ujf l 1 2 irtt*<t 
[0191] ft^, - 1 1 2C0^ffi 

*B5fc5 o o o AvrnttrntrmtiLlrits iSflci l 
4 £»**<£**, i*#I«tf8 0 0t, 0. 5B#ftfl 50 



) »H¥5-2 13 3 8 
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&^-e, «£ECVDi5fe^J:oXS i s N*Sr, BA 
9 <&fe*fc 2 ft?) S i 0 . 1 n m(DmW^W L 

fc 0 S^T, &JLfHtm» 1 1 3±©««ll 1 6<E>* 

y^mmmmmm a 3 : s) £/b^t, ^?lics i 

S*l l3Sr^yfy^*t^o t^t, 2 00 ^ 
u ^(Dm^^otc^lWit^tltzS iS*l 1 314, 
2#^K**S*Lfc. S ijNjl 1 6«rBfc«Lfc«fc 
14, SiOjllSJillO. 5 /x m^ff*Sr«?ofc* 
Sf 0 Siill 2Sr*i-S»fr3ft5^-ctfc o Sigfl;^- 

[0 19 2] (JHfcttl 6) IS3incht2 00; 
^py(7)j|M^ofcPS (10 0) Si gffcl 1 lO 
^ffilrr/n H>-C0-f ^V^Al- £oT, NiS ill 1 
2&1^d >-C0ff^-C^ bfc 0 I-T&ASte, 5X 
10 u (ions/cm 1 ) "Cfcofco :oS«:5 0 

flft^^l4, 1 0 OmA/c m'-efoo/do ^oefGQ^?L 
W^kiifttt, 8 . 4 n m/m i n . "Cfo 9 , 200 ^ 
n VOll^^ofcPS (10 0) Si Sttl 1 l£# 

*4, 2 4^-r#aKfts*tfc 0 :©B«t«ti4, ps 
(ioo) s i io*a**ftWfc3*u nss 

iill 2CltWt#ft*oft, CC0NSS iJI 

l l 2 Affile, Sffit^ 5000 Aco^kg 115 
^LfcSU<DS iSfti l 4£ft;te^;b*, ^#H^^ 
t8 0 0t, 0. 5«FW*DiRt-5r tJCi 9, 2o<DS 
iSM, »H«wflS9*fc-frfc 0 #Cl^C, iEECVDS 
laotS i 3 N, SrflA 9 Gfrlttz. 2 &<7} S iSftCO. 

T% 7 (1:3:8) Zm^X&JLKS 

iSftl 13Srxyfy^4L/c 0 t^t, 2 0 0 ^ 
^u^tom^-^oti^KWt ^tlltS iSffl 1 3 
14, 2»-eBfe*Snfco SuNjl 1 6S:Bfe*bfc« 
KI4, SiOtliU. 0 » m<^JP^£^ofc#*£iR> S 
iill 2^f5S^MT*t/c 0 SiSm^-S^ 

[0193] (HS£#J 1 7 ) Eg 3 i ncht*200; 
^oycof^^o/cPi (10 0) W H S iS^tc 

5 0%<DHFmm*\z&\,^xWimfci&*M\.tz o z<om 

OSgft^?ai4, 10 0mA/cm l tfcof: 0 Z.<D#f<D 
#?L|f<t;jiSJ4, 8. 4 /i m/m in. 9 2 0 0 ^ 

^pyof^^otPS (10 0) SiStfc£ffrl4, 

[0 19 4] PS (10 0) ^7LKS i£(*:3 1 ±^M 
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BE tr**^— :Molecular Be 

am Epitaxy) jfeJwJ: S i x^^>> t yu 
1325:0. 5 $ * o S-frfc. 

Um : 700t 

JE^I : 1 X 1 0" d T o r r 

$c63fS : 0. 1 nm/ sec 

[0 19 5] -(7)xt°^^S/t^l3 2<0*ffifc: 

ff^ 1 0 0 0 k<Om\LM 3 6 SrJgjS: L/t Q Affile 5 0 0 
0A^IWM3 4*«/*LfcSiJtf>S i 3 3 £ fWfEfe 10 
4bS3 6 i:Sraia^to*a[##H«4>-e8 0 OX,. 0. 
5NPBB*D^-T^wi:^J:9, ffl#£»BKIfi0^2bi2: 
fc 0 aECVDftCiotS i s N*S:, fl£ 9 2 

tfceo s i mmz o . iMm^f*"e»«i/fcp »cv^ 

iot|jl4Lfco 7j/SBBfc»Bft»tt (1:3: 

8) 5:1 V^T^LfS i S»3 1 $:x^f-y^t 
fc. tit, 2 0 0 ^^n>cr>Jf:^^^ofc^TLK>ft:$ 
tlfcS iS»31tt, 2#-eBfe*$*bfco Si 8 Nj3 
5S:»*Ufc«fcB:. S i Ox ±\ZL»m&1&& S i 1 3 20 

[0196] (Hi£0ij 1 8 ) B!^3 i ncht'200; 
^oyo»*Sr«rofcPl (10 0) *Uf 0 S i S^ld 
5 0%OHF*«tte*5V>'Ci»«fcj*«rlfcbfc o 
^W8tt*Stt, 1 0 0mA/cm l -efcof: e ~(D&f(D 
#7LfWbii*tt, 8 . 4^ m/m i n . "Cfc 9 2 0 0 ^ 
*n ^Off^SrftpofcPg! (10 0) S iSMftli, 30 
2 4#^*?LttffcS*l,&. KPi (100) ^?LWS i 
l»3 1±l^7X-7CVDftl:j;9, S ixt^^fi/ 
t/^32?:5^D ^<0**fcj*ft 3-frfc 0 

: S i H, 
MJHftSi* : 1 0 0W 

80 0<t 
lE^J : 1 X 1 0" l T o r r 
JB&fiififi : 2 . 5 n m/ sec 

[0 19 7] #Cir, ^O^b°^^ri/-yyu^3 2 CQ^ffiic 40 
J?*l 0 0 0A<DgMUi3 6Sr^b7t 0 -t^S. Stffi 
C50 00 hcnmtm 3 4 £Jf2$ LfcgiJCQ S i Stf 3 3 

tffofflskitm 3 6 1 *fiaa-&to-fr % i*#i«tt8o 

or, 0. S^MAn^-r^r tiao, H#«r9MB(rJU 
itfc2tfcCDS i SffCO. lMmOB^ftfl^ »: 
>^t:£oTI&5feL/c 0 ftV^-e, KOHW (6M) 

2 0 0^^n^o/?^5r^ofc#?L!W>fk$tlfcS i 50 
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&#3m. 2#T»*Sftfc 0 S i $ N<@£f&5feb*: 
^Ktt, S i 0»±lcfi»«»JM4«:*f 5*JIS*S i 
132 *#i-5»flttS«/*"C#fc. 

[0 19 8] X, »fe*Lfc*fe*S i J!OJ»*Sr*3S® 
xy^y^ Ny-Srfflt^tH^fcil^ 3 inch-? 

[0199] mi&m^&ftLmzxzm&iks im<D 
w-mm&n&m. m&xf&&m&i xioVcm i «T 

[0 2 0 0] X> S i «jro# , MO S c - t 

2. 0 x 1 0" s s e c £l^5B5VMiISr*L;fco 
[0 2 0 1 ] (HJ60IJ 1 9 ) Ig 3 i ncht200; 

^yW^of:Pl (100) WlsHflec 
5 0%oHF*»^K*5v^-r»ffifb*S:ilibfco 

^ttSfD^Stt, lOOraA/cm^^ofCo ~<DB#<7) 
#*Lftffci8£fci\ 8. 4/ira/min. "Cfc 9 , 2 00 
* * n^<DJ5^£f£o£:PM (100) SiS#i* 
14, 2 4&-?&HtH££tl1t 0 KPS (100) ^?LK 
S iSft±3ll:/^7^^<y*-fel:J:0, Six 

RFj^ife^ : 1 0 OMH z 
«J^K®* : 6 0 OW 

aac : 3 0 ox: 

A r : 8 X 1 0" 3 T o r r 

/fcgP#IH : 1205) 
9—>fy YmM'<4T* : - 2 0 0 V 
»M*/<>f:r* :+5V 
[0 2 0 2] :OxWdrv/^i3 2^EC 

s* 1 0 0 o aosmk* 3 e tfc. *<d'&, mm 
1:500 0 homtm 3 4 sr»j*bfcs»j^s i &#3 3 

or, 0. 5WBB*H»"fSwi:^J:9. W#*9»HKIt 
«9^:b^7c 0 «BECVD8sKJ;o-CS i» N, S:fl£0<&;b 
itfc2tfc(DS i gfrlCO. 1 p m<al5*-e&«Lfc 0 * 
V^T\ ^?LfS*3 l±Ot«(^^5:S^tyx 

(1:3:8) SrJH^T#?L«S i £#3 1 Sr^;/^^ 
^ilfc, t5t, 2 00 ^a >coi?^5r^po^^ 

JL»fcS*i,fcs iS*3 2^-e»**nfc. s i 

113 2*Wi-S*{tas»/*"C#fc. 
[0 2 0 3] *fc, S i,N 4 /i3 5CDft*?9t;r, T 
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5-21338 



39 



40 



[0 2 0 4] (2SJS09 2 0) IES3 i n c ht'2 00 ; 

*n><D«*«r#ofcPS (ioo) *m&simmz 

5 0%OHF*»«P^iSt^T»WbJ«S:lfcLfc. rco^P 
<DmM&&YZ, 10 0mA/cm l T*fcof: 0 
#?LfOtiSfil4, 8. 4/zra/min. "Cfc 9 , 2 00 
; * n><0J5*£ErofcPS (1 0 0) SiSft^ft 
14, 2 4#^A»fc3ftfc 0 ^Pl (100) miW 
S iSft3 l±fctt«fifc*ifcfc.fc?K siiW*5/t 
/i^i 3 2 S: 5 ^ n yof^l;^$-frt 0 

: S n 

: 9 0 0<C 
^g#H^ : H t 
: 1 Oft 

[0 205] Wl, :oxt7=3r'>t^i3 2(0» 
f^l 0 0 0AoKfti3 6S:«Lfc o t<D'&. mm 
C5000 Aoftfbi 3 4 SrflgfiR; LfcS'Jtf) S i m& 3 3 
£flMEBMfcS3 6 £Sr«*$i*\ 7 0 0t, 0. 5P#fffl 

CVDSCioTS i 3 N*£\ I* 9 -^fc^rfc 2 tfcO S i 20 
g#lC0. 1 j*m^ff*^»SLfc 0 ftl^-e, #?L1CS 

*bfc 0 ftV^ 7vfflttffimiK (1 : 3 : 8) *m 
^TMfS iS*3Uxyfy^l/: 0 -f-« 
<t, 2 00^^n^ff*Sr«pofc#?LSt^SnfcS i 
S#3 1li, 2#^8fc*£ftfc 0 S i,N 4 «3 5SrBft* 
Lfc*tett, SiOt±l:J)igftSii3 2t*t5li 
*P«J*-0#fc o S iiNjOftbJC, Tfc'x 

?LS>fb$ixfcS i »*<o*t^Jj:»*U»fc. 30 
[0 2 0 6] X, tlbtifc^ftS i^coJS^^r^SM 
hy— SrfflV^TW^fci: w^E), 3 inch*? 

[0207] mr®m*mwimiz£z>mi&iks \ m<o 

Wm®&k<Dt&^ xioVcm^T 

sntv^^t $ ix/do 40 

[0 2 0 8] X, 4M£AS iJllCO#, MOS c-t 

2. 0 X 1 0" 3 s e c tV^piftV^ffiSr^bfco 
[0 2 0 9] (HiS0»j2 1) iS@3 i n c hT2 00; 
^oyo»*«:»ofcPl (ioo) *gf 0 s iSW: 
5 0%OHF^4 , ^^V^T^^b^;^ffiL/clo CCO^F 

1 0 0mA/cra l T*i)ofc 0 ZCD&fCD 
#?LSTikiifitt. 8. 4/zm/min. T-$>9. 2 00 
$^uywff*S:»ofcPI (ioo) SiSM* 
14. 2 4#T*?LJCfl:Sftfc. PI (10 0) #?LKS 50 



/*32^i. o ; ^ d yM^SH/:o 

y — Xtf* : S i 

: 8 50t 
EE^J : 1 X l o~*T o r r 
fifeSiSS : 3 . 3 n m/ sec 

[0210] z(o=c^^^^^jum3 2(omm\^ 

**l 0 0 0Ao«MKJi3 6Sr»j«Lfc. gffi 
1^5 000 Atf>gtfb/i 3 4 Sr^/ijc LfcffJ*) S i S# 3 3 
£ffirSEBMtS3 6 t 7 0 0t, 0. 5«rBB 

D0l»t5ii:l:J:9, W#Sr»B^«i 0 »£E 
CVDCiotS iaN**. fLk9&t>1t1t2tic<DS il 
fWdO. 1 ii mO»*-Ctt«bfc. *7L«aEff 
3 l±<Dmtm3 5<Dfr&Rfc&'(*>^iy?->inz£ 
o-C»*b/t. ^^T% 7</ffiBfeSH£i&ffi (1:3: 
8) £rffll>T^?L«S iS*3 1 Sr^y^>-^8fe*L 
/Co -TSi, 2 0 0^D^]|^of:#?LSftJ 
JxfcS iK&3 1 J4, 2^T^*$tbfc 0 Si 3 Nj3 
5Sr»*Lfc«^f4, S i Ot±»r*jBftS iJi3 2S: 

[0211] y~Xtfxb LT, S i Hi C 1 1 SrJHl^fc 

*aK*(«c»w**«3a^!y^^^»tti4, ji^^n 

[0212] 2 2 ) 3inchT*2 00; 

^py^g^^o/cPS (10 0) S 311 

HCVDifei:«J:!3, Sixt^de^ii3 2^i; 

SJS#*8SlS : S i Ht C 1 1 1000S C CM 
Hi 2 3 0 1 /m i n. 
US : 10 80t 
EEJl : 8 0To r r 
B#faJ : 2 m i n . 

[0213] zcnmm^s o%<DHFmmtp\z*5\,^xWi 

Mit!&&1&l,tl 0 wO«PO«8E«ffi(4, 100raA/c 
m l T-foo/c 0 r.^«pO#7LK^kiiftf4, 8. 4 

//m/min. Trfr 9 , 2 0 0 ; i7 p >-GQJ5^£:^o/c 
PS (10 0) S 3 114. 2 4#-e#?L« 

its tut. mmistz£o\z~<Dmmit!&x^ pi (i 

0 0) Sili#13 1^*?L«tSft, Si^b^ 
^rv^/ujf 1 3 2l£l4ft4b**ftA>ofc 0 rco^t 0 
^ ^r^t/Uf 1 3 2 (OilCifti 1 3 7 I, m 
m\z 5 0 0 0 AtDfflkJB 1 3 5 LfcS'Jo S i Sft 

1 3 4 iffifiEBML/I l 3 7 b&Mte&ioit. ^^#11^ 
^^8 0 0^ 0. 5«FM*DjR-ra^ilwJ:9. 2ocQ 
S iSM, »Hi-K0-&te*fc. SECVDSiao 

TS i,N 4 S:«;9-&fo-fryt2ac^S i*#^0. 1/ira 
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7?flMHmMK (1:3:8) Srffl^T*?L«S iS 
* 1 3 3*xyfy^iLfc 0 -tZks 2 00;^d 
^(DJ5*S:«fofc#?LKft$nfcS i 3 3tt, 2 

4>T*»*$ttfc 0 S i 5 N<Jil 36^tfcSCIt 
S iOt±Cl/i mcom^n^tz.^^ Sifl32 

(0 2 14] Sigfl:^S»^^J;5»fffiS^^^*, s 

[0215] (mmrn 2 3 ) ittS 4inchT*500 ; 
^o^f*SrSofePS (10 0) S i^frl 311 
KlCVDffifcJ:!)* Sixt7^r'>t^il32^0. 

Rj&^flftft : S i H» C 1 » 1000SC CM 
H t 2 3 0 1 /m i n. 
: 1 08 0t 

IE?) : 8 0 T o r r 20 
NffW : 1 m i n . 

[0 2 16] IOS»:|r5 0%OHF*»4 1 l:*5V^li 
ffifl^Srffofco r<z>^SSit45*tt, l0 0mA/c 
m'-C&ofco r<D^#?L«^aa[tt, 8. 4/iin/ 
min. -CfctK 5 0 0 $ *n^tf)J?^*«pofcPl! 

(10 0) Si 1 3 1 t*Sr*MWbS*fc 0 

(ioo) siSftniw 

[0 2 17)ftl:, :<7)xt^drv/t^ll3 2(D$ffi 30 

irff* iooo AoMJ 137 fcjgjft Lfc. 
:gffi(^ 5 0 0 0 AoBfeftJI 13 5 Sr^j* bfc»Jco s i £ 
#1 3 4itMEIWkJil 3 7i*r«»**, 7 0 0*0. 
0. 5B»Ba«M-«i:i:fcJ:9, W#Sr»H^IA9-&fe 
-frfco 8SCVDl:«J:otS iftN 4 Sr, B£9-&fc>itfc2 
ftOSiSMSlUO. 1 ^m*itt, ^?LffS 
*13 3 -hOSfclBl 3 6<^*S:SJCtt^5j-^^y^-> 
^JwJ:oTBfe*Lfc. K^-C, 7?ffiSftSH&S» (1 : 
3 : 8) *fflV^"C^?LKS iSMxyfy^il 
fc 0 5 0 0 S * n V<0J5*&#ofc#?LWte£ 40 

nfcSiJSfrtt, 7#-e#*£ftfc. Si 3 Njl36 
«:Bfc*Lfc«fctt, SiO t ±^f B SiI13 25: 

[0 2 18] Xs #bftfcHM£*S i 

[0 2 19] X. MttTONMKJ: S^MMS i/g<7} 

¥e«**>is** w»xi&mm*i xioVcm i KT 50 
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[0 2 2 0] X. VISAS i BKot, MOS c - t 

r*>, 2. 1 x l 0" 3 s e c t^5ffiV>{e£^Lfc 0 
[0 2 2 1 ] (HJfi#] 2 4 ) H@ 3 inch "C 200^ 
* n^<0ff*S:*Sofc:P3! (10 0) Si 1 3 1(7) 
h VO^v&At-JzoT, NSS ill 3 
2 Sri 5 *n^off Lfco H*&ASli* 5X 

10 15 (ions/cm 1 ) -Cfcofc. :<^S*H5 0 

St«?*tL lOOmA/cm'T'fcofio w0>ftO^?L 
Wti**W:, 8. 4/xm/min. T*fc9. 2 00^ 
□ yof^^o/cPS (10 0) Si Sflci 3 l^ft: 

12 > 2 4#-c*a»b4ftfc. r^aiwbrifrri, ps 

(10 0) S iSftl 3 1<D^S#?LSftSn, NIS 

1 € 1 3 2lCttftfl:*ttt*>oft: 0 #Cfc* ^tf^bf**^ 
-yyujfl 3 2<omM\^ 1 0 00A(OS^8ftll3 
7Sr^tfc 0 -ttf>». iSC5 0 0 0A(Ottll3 

5 «r«jft Lfcsij*) s i m& i 3 4 i tummtm 1 37 1 
70 or, 0. smmtim-tz r tir £ 

5, 200 s i Sflsr^r. »B^«9-&fc-e:fc 0 MEECV 

K0. 1 /*m<Dff*^»«Ufc 0 JfeV^-C, 

#CV^-C\ 7yffittBEgfe«»t (1:3:8) Sr/B^T 
#?LSS iSfrl 3 3S:xyf y^Lfeo 1rZ>h. 

2 0 0 S^ov<Dflf*Sr»ofc*TLWt*ixfcS iSf* 
tt. 2^-CB**Stb3to Si 3 Njl3 6«4lf:| 
Idf*. SiO 1 ±(:W 0 Siil3 2^nSW^ 

&mm*mmm^£z>mmm&<D&^ s 

[0 2 2 2] (HJ£#J2 5) Ig3 i ncht200; 
*u^O**«:«rofcPS (10 0) W 0 SilftC 
5 0%^HF»iK+lc*5V^-cKffi>fbj58;Srl6bfco 

OfltSIHS&W:* lOOraA/cm'tfcot ;i<OB#C7> 
#7LW^5i«tt, 8. 4/zm/min. "Cfc 9 2 0 0 ^ 
^*>-<7>Jf:^£^o/cPS (1 0 0) SiSMWt 

2 4»-e#a»ft*ftfc 0 

[0 2 2 3] PS (10 0) i Sf£4 1 ±jrM 

B E (^iFixtf^^^ :Molecular Be 
am Epitaxy) feted; «9 > S i ^ 1:°^ ^ v'^yU 
142^0. 5 ^^n^ff^-Cja****:. 

MS : 700t 
JOE* : 1 X 1 0"° T o r r 
J5fcSilSfl£ : 0 . 1 n va/ sec 
[0 2 24] ]5fcl:, Z.<D*.\?#*cis*sl'm4 2<D&ffi\Z 
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/f^-i o o o A(r>mtm4 5&Mf$.htz 0 *<D'&^ mm 
i:sooo Aomitm 4 4 *Mf& ufcgijco s i m# 4 3 

0*C. 0. 5^fKAD^-r5r i: td «t <9 . 2o©SiS* 

(1:3:8) Srffl^-C#?LffS i gtM 1 ^^s/^^ 
mitt. t5i, 2 005^avcOj?^Sr^o/c# 

[0 2 2 5] SiO, -klrigSUMSal Sii42 

S i^lc:ii3j|f/ L ci/«c^^P(&tti»A$n-C*3e > -r, 
Aff ft^tsassiif* $ nx v * 5 r t i>mM- £ it/c. 
[0 2 2 6] mmm 2 6 ) 3 inch t- 200$ 

^nVCOff^-^ofcPS (10 0) WSiMI: 

Wttsft^Sli, lOOmA/cm'T'fcofc, I»Sj« 
#?Lftffciaaii, 8. 4,zm/min. "Cfo 9 2 0 0 5 

XDm&ttW'otz.-pW. (10 0) Si 
2 4^-C-#7L^t$nfc. KPI (10 0) #?LffS i 

lllr^XvCVDSlCi!), Si^t°^dr-> 20 
-y^S42Sr5?^D ><Dff^K/&ft 

^:SiH, 
iS5J^ft«^ : 1 0 0W 
jfi££ : 8 00t 

:lxl0"'Torr 
EfcSlj<6fS : 2 . 5 n m/ sec 

[o 2 2 7 ] -©xt'^^-/t/i'fi4 2rogffii: 
ff^i o o o Aco^kS 4 sfc^fiScLrc. ^wQl, mm 

C5000 AiDmtm 4 4 *Mf& bfdSUW S i S#4 3 30 
ttfflE^tg4 5 tSrSte-g-fc-fr, ^#H«(<fT'8 0 
OU 0. 5&fffl)3m-rZ>^ iririfj, 2oroSiSI$ 
&V>-C% 6MWKOH^ft5rffl 
^-C#7LfCS iS»4 1 Sr^y^Vi/^Lfn. 
[0 2 2 8] ffji&Lfcfc ^Kii&CDS i ^f B <OKOH 

[0 2 2 9] Si O l ±lz&&t£f£M,te.$:m-tZ>mi&M, 40 
S i^^figT*#yc 0 

[0 2 3 0] (IIM2 7) IS5incht600? 
^pyrof^S:fifofePS (10 0) S i 

<om$l®&\-t. lOOinA/cm'tfccfc, Z<D&f<D 
&1VX.iV&&.\-$.. 8 . 4^ m/m i n . Xfo <? 6 0 0 5 
^Dywg^^ofcPl (10 0) S i 
7 o^-c*#?L®'fb$nyc < , Pl (100) #?LfCS i a 

(f4 1±IW7^ X'<y9—mzi.K>. Six^ 
*'>t/l'i4 25rl^n ^(DJi^Kffrg $ -tJrfc. itffl 50 
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R Filing: : 1 0 0MH z 
MMfomt) : 6 0 OW 
ifig : 300t 

A r tfxE.?) : 8X10-'Tor r 
J6£SB#ffi : 120» 

hW-WL^T^ : - 2 0 0 V 
SfriffBft^WTX : + 5 V 

[0 2 3 1 ] JSJciC r<7?^f^dr»>-r/US4 2(7?^ffilr 
f ^ 1 O O 0 Ao^kf 4 5 ^rMLfc. *:<n'<k, *® 
1^5000 AwKftI 4 4 fcflMt LTtS'JW S i Sfls 4 3 
fcfiia-g-*?-^ Ii#i^f8 0 0t, 0. 5IWJ0 
gft-T 5 ^ i: \z i. *) , 2 oco s i Sff^^H^Sfi *? -g-tj-tt 
fc. fc^f, 7 (1:3:8) Srffl^T 

#?LICS i S#4 1 Srxyfy^iLfc, -f^i:, 6 
0 0 5 *n>-wff^£^ofc#ftate£*v*LS iM4 
II*, 7^T*^*$n7 , ci 0 

[0 2 3 2] SiO, ±t^a« : ^ H H4SrWi--5*^Hl 
Sil4 2Sr*-f-5S^5^f#fc: 0 

[0233] m^titimm&s im<nm%-&>£&m 
x-yyy* bv-zm^^xm^tLtz.*. 5 inch? 

[0 2 3 4] Si@«T-IS^lc:i5^f B s i m<o 

te^Pfe^lil X 1 oVcm'BT 

i^#xbn-c*5t), **s.r B s i«^xstc:*i^-c, m 

[0235] X. f^SS MOS c-t 

C*>, 2. lXlC'sectt^BV^M/TLfc,, 
[0 2 3 6] (HJ601J 2 8 ) iff^ 3inch"C200S 
^nv-coff^Sr^o/cPSJ (10 0) ^SSi^i: 
5 oroCOHF^tpl^fc^TW^-f^Sr^fToTto ZCDB% 
(OMtit&'&.l-t. lOOraA/cm'ffeofc. rwNrco 
#?LS-fbjSgli, 8. 4Mm/min. 1?fct) 2 00^ 
^nytfjf*Sr»ofcPi (10 0) S i 
2 4#T-#?L®te$;ft7t <> PS (10 0) #?Lf?S i£ 
#4 lifrSStgfiicgffiJwJ;*?. S iif^JE->-V/Uf4 
2 £5 5 ^n>(7>ff^ t rj&g 

S«:Sn 
/SSffiS? : 90CC 
J5)c:g#ia^ : H, 
J*««fM : 1 0# 

[0 2 3 7] CWxf^*->t^l4 2(T>mm\Z 

**l 0 0 0 A03SMUB4 5-Sr^Lfc„ ^ffi 
C5000 AO®?^ 4 4 SrJKfig UfcS"JW S i 4 3 

7oot. o. 5^ra*Df^-rsci:i;«t 
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9, 2o<DS i S#&&@i::B£9^fcH$:*: 0 7 
^ffttlMMtt (1:3:8) «r«l*T*?LKS il» 

**ti*ofc*?Lffftsnfcs i m&4 i n 2»-e» 

[0 2 3 8] SiOt±^aSii«:tt5SW5 

[0 2 3 9] (Hife^J 2 9 ) HS 3 i ncht'2 00^ 
^o^<ofl[*Sr«rofcPS (10 0) IftBAS i 
5 0%^>HF*»*K:*5V^-ciiWfcj*S:1Tofc o 10 

<DMM&f£fc, 10 0raA/cm l T*&ofc 0 ~£>B$<7} 
#*LStffcigSll 8 . 4 /z m/m i n . T'fo 0 2 0 0 ; 
^n;/00#^£^ofcPS (1 0 0) S i £{fc£{fcll 
2 Pi (10 0) ^?L1fS il 

#4 l±K«JEECVD«fcK:J:9* S ix^^rv/t^i 

11 ^^K^^o 

y—XjfX : S i H 4 
y ir-^^ : H t 
fi* : 8 5 0t 20 
EE* : 1 X 1 0 _t T o r r 

: 3 . 3 n m/ sec 
[0 2 4 0] #Cfd* ^(7)^t: 0 ^=3f.^-yyUg4 2co^ffilZ 
K* l o o 0 AoSMW 4 5 t»j* Lfc. *:<D'4k. mm 

1:5 000 K(Omtm 4 4 ^^J* LfcgiJO S i mft 4 3 
«r*»£l*\ 7 0 0t, o. 5P»IMKiDflhf*wfcteJ: 

yffiMHftffift (1:3:8) tr/Blr v^JLJtS iS<^ 
4 1J:i!xfy^U: 0 -T6<k. 2 00 ;^d 
flf*S:tofc*aitft*ilfcS i«*4 111 2^"CB^ 30 

[0 2 4 1 ] Si O t iiI#gSS i/f 4 2*^~rz>m 
*^»J*-e#fc« y^^ilt, SiHtCUSrt 

[0 2 4 2] (HJfe#J 3 0 ) fig 3 i nchT2 00; 
^ny(Olf*S:»ofcPS (10 0) SiSftHll 
l:CVDjtl:i^ S ix^^v/^yuf 14 2^H 
^n^fffr-ej*ftS-frfc G *(tfll*#tt, WT<£>£*5!9 40 

K/£#*flfclt : SiHtCU 1000SCCM 
H t 2 3 0 1 /m i n. 

108 ox: 

8 0 T o r r 
2 m i n . 

[0 2 4 3] Z<Dmft*5 0%^HF»SJE + ^*5V^T» 
ttffc**«rfTofc 0 C^P$om5ft«£il lOOmA/c 
m^fcot, X, iO«P«)*?LSftiS*ll 8. 4/i 
m/m in. 9 2 0 0 S ^ n XOW^^oit PS 



( 24 ) 4#M¥5-2 13 3 8 

46 

(10 0) SiSMftS:^Ltjt$tt e lOMfc 
J*-CI1 PS (10 0) Si S# 1 4 1 (Dfytf&lLWfc 

s i ^\?#*is*^mi 4 2ia±mw£fri 

Id 5 0 0 0 AOBMUB l 4 5 SrHg/ft L/cSiJco SiS*l 
4 4 Srfijtafc;hHi\ ^#8^^8 0 0^ 0. 5B$ 
«HJ0llM-5 r. ^I^J: 9. 2ooosi&#£, 5ft@lwftS9 
-&fe*fc 0 #C^T\ (1 : 3 : 8) £ 

2 00^n ^BC**tofc#?LK>ft$jxfcS i S# 

[0 2 4 4] S i Ot-tKl tim<Dmfy&1ft<otc&1&Mi 
Siii42 Sr#-f-**i*:*«*ja-e#fco Si^m^-gg^ 

[0 2 4 5] (HJS0IJ 3 1 ) m& 3 i ncht'200; 
^Dy^g^ofcPS (10 0) SiSftl41± 
^CVDffitdJ; 9, Sixt^^^t/i/Il4 25:0. 

*5 £ c 

RjStf^SfEft : SiHtCU 1000S C CM 
Ht 2 3 0 1 /m i n. 
1 0 80t 
8 0 T o r r 
1 m i n . 

[0 2 4 6] Z<K>mmz5 0%<DHF&m*\Z}o\,^xm 
ffi^SrlfeUfco Z<D&f<Dm%t&&\*. 100mA/c 
m l T^ofc 0 C<^WFW#?LK^tii«tt, 8. 4 ^ m/ 
m i n, -Cfc9 2 0 0 ^ ^ n >-cojf:^.Sr^ofc PS (1 
0 0) Sili#14 1i#ll 2 4 5>-C*?LWb**b 
fc 0 ^^HIWbJ«'Ctt. PS (10 0) SiS*14 1 
<B*a**?L»ft3ftS i ^^^ri/^fVM 1 4 2^tt2E 

[0 2 4 7) ftll, rOxt^^'>t^il4 2(D$ffi 
l:l¥* 1 0 0 0 AoSMbi 1 4 6 Sr««Lfc 0 

mm^ 5000 Acomitm 145 «t»ja bfcgijo s i s 

*«r««S-ti\ 7 0 0<C, 0. 5&fmmf£-tZZ.t\Z£ 
9, 2oos iSM, 5SH»-ftS9-&to*fc. &^T% 
7yffl»BS«» (1:3:8) £JBl^T^?L«S iS 
flcSr^5/^^^*ufc 0 -T^xt, 200;^nywf 
*«rfcofc*afftShfeS i 36*11 2#Ti&±£*v 

[0 2 4 8] SiOi±l:*fe*Si«S:ttSiS#^ 

i®^i^/c^*g H B H ^pj&^>»A^nTib^-r. &#**g 

[0 2 4 9] (JgJ£#J3 2) BIS 3 inch "C 2 00 ^ 

^pyoW^otPS (10 0) Si gfti 4 ico 
50 ^ffiir^o hyo^tyaAl^ioT, NSS i@u 
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2£l S*aV«Djp*fc:jgj*Lfco H*aA4tt, 5X 

1 O 16 (ions/cm 1 ) T^ofc 0 r^ffctrS 0 

SftSfSJL lOOmA/cm'tfeofc, Z<D&f<D&ll 
^fbiSSl*. 8. 4 Mm/rain. "Cfc 9 , 2 00 ^ 
n^J|C*S:«pofcPS! (1 0 0) S i SMtfii, 2 
4#T**JHfc*nfc. PS (10 

0) S iS* 1 4 l©*#*WftSilNSS iJil 4 

4 2 <7>SffilwJS* 1 0 0 0 AoBKfcJB 1 4 6 b 10 
fc 0 gffit^ 5 0 0 0 AcDmitm 1 4 5 Sr«j« b 
fc8U*>S i *#£tfrBBKb«l 4 6 70 
0t), 0. 5Wrreia»i-5wt^±9, 2 0(DS ilft 

(1:3:8) £ffl^T^?LfCS 
*b/c Q 2 0 0 5 * n^off^ifcofc^LK 

[0 2 5 0] S iOt±l^¥iglS ilSrtt^SW? 

[0 2 5 1] X, fbWc^lSiSil^SMtga 20 
Jiy MJ-Srffl^TgB^c^C?), 3inch? 

[0 2 5 2] X, 3ill«^H^lc££¥INIS i *o 
¥9tM(0>fS*, xio J /cm l HT 

\zm*-btix&*). visas iji»fljnate*ii^r, «f 

[0 2 5 3] X, W 0 S if^ot, MOS c-t 30 

^^>. 2. 2 x l 0" 5 s e c £l^5i^Wjt§r^L/Co 
[0 2 5 4] (Mt&ffl 3 3) 1S3 i ncht'2 0 0; 
*n^<Bff*«r*SofcPa! (1 0 0) ligSSiMC 

5 0%OHF*}*4>^*3V^-C»*i<bJ5S:S:16b^o 

<Dm%t&&\*. 1 0 0mA/c m^&o^o r.CO^pC7) 
#*L»{bii£tt, 8. 4/zm/min. tfc^ 200 > 
^oy^^ofcPi (10 0) SiSft^fftt, 

2 4d-e*Mlft*iifc. 

[0 2 5 5] Pi (10 0) #?L»S iS*5 lltM 40 
BEffii-J;!?, S ixt^Jr->t^l5 24:0. 5^ 

JUg : 7 00t 

EE^J : 1 X l 0~°T o r r 

fiKSi^S : 0. 1 nm/s e c 

[0 2 5 6] W:, w^W^^fyUlS 2CD^ffiK 
**W*Srl6Lfc*M^*5^ (fused qua 
r t z glass) £ffc«rfijtafcfcHi\ 
T'8 0 0t, 0. SNrraAD^-r^^^i-J:^^ 2o(^S 50 
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(Mr, BHfcJtt9<ft:b*fc. SffcvDSiaots i 
3 N 4 £0. l /im(7)i|[*i?8i9fcto^fc2tS:oS«cS:tt 
1U, JfcV^ ^?Lff&#5 l±^HtJS5 4^4 

ffittilFtt%« (1:3:8) Srffl^T#?LfJS il*5 

1 i^y^-V^K^bfco -f-^^, 2 00^oyof 

Sftfco S iiN 4 /B5 4Sr»4bfc«fJ:tt, ^Rtfyx 
(fusedquartz glass) Sifc 5 3 _k(Cl 
0. 5/im<7?f*S:^ot^fBS il5 2S:ttSS 

[0 2 5 7] Sig«^Hm^^J:^»f®«^^*, s 
[0 2 5 8] (HJ60O3 4) SS3 inch 200^ 

^o^f^ofcPl (100) VISAS iSfti: 

5 0%OHF^Sg^tr^V>TK^bJ5gSrJ6by u c 0 £<DI* 
^«SIE*fttt, 1 0 0mA/cm*-e*ofc. Z(D&r<D 
*aKftSt*tt, 8.4m m/m i n . "Cfc 0 200; 
?py©I*l:»ofcPl(l00) SiSft4»li, 

2 Aftx-mimtztitco 

[0259] PI (100) ^?L®S i mt£5 1 
7X-7CVDftl:J:D, S ix^^r^t^i5 2S:5 

: SiH 4 
Mm&MJl : 1 0 0W 
iftft : 8 0 OX: 
JBE* : 1 X 1 0 _1 T o r r 
tffc-fkMSZ : 2 . 5 n m/ sec 
[0 2 6 0] tfclc rwxt^df^/uf5 2<ogii: 
ft^JgSrJSbfcS 0 0 < Ci&2ZI^«cftjKodbfi4f?^X 
»5 3^tot, ^#1^4 5 0^ 0. 5 

foiirfc. MEEC VDfeir ctoT S i 3 N 4 £0. 1 n m<D 

mwztt v &>t>-&tz 2 KDmmz&mistio ^ *x&n 

ISftS l ±<omtm5 4*>*«rRjett>f •Hr^^v^y 
^K±oTBft*bfco &V^KOH 6Mg»&ffl^T 
^LSIkS iS($^x^y^U: 0 20 

2»-C(ft*S*ifc 0 S i»N 4 bfc«K:tt. 
ftjft3tf9^»flc5 3il:5/imW*S»ofc*ft|S 
i»5 2 

[0 2 6 1 ] (HJS0iJ 3 5 ) \S& 3 i ncht y 2 0 0 ; 

^py^f^ofcPS (ioo) Vttfts iXfltt: 

WfliSfc&aEtt, 1 0 0mA/c m'-efcofco C<DB#(D 
&Kft1ti&Btf±* 8. 4/z m/m in. tfet)200; 
^oy^ftof:PS (10 0) SiS*4*ll 
2 4»T*TL»b$*lfc. 
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[0 2 6 2] PS! (10 0) #?tfCS i Sfr 5 l±\zs< 
"(TX xs<v#—mz£r) ^ Siit'^^i/f/i/iJ: 

1 . 0 ^ ? n ^O»*lrri»S-B:fc 0 

RFi^JSIS : 1 0 0MHz 

mm&mij : 6 o ow 

U& : 300t 

A r tf*E.jj :8XlO _3 Torr 

: 1 2 o# 

* — ^ ;/ h KSIE^-f 7^:-2 00V 10 
SffcESS'WT* : + 5 V 

[0 2 6 31 W:, roxt^^'>t^l5 2^ffii: 

#5 3£rfi;te*>;bii\ g^I^^t^ 5 Ot, 0. 5 
»WJraJR-r5w£fcJ;!K 2 ooSflc&^iCK^b 
t/: 0 «ECVDSI:J;oTS i 3 N,S:0. 1 n m<Dm 

T»*bfc 0 *<D'&y*,m&mnmm a : 3 : s) & 

flH>T**LKS i »fls:5 1 «r ^s^^lfcScLfco i"* 20 

2 0 0 ^^n^i5*Srt>ofc#?LW^SnfcS i 
S#5 1ll 2^-CBft*$*bfc. Si,N 4 i5 4S:»i 

«pofc*te*S i«5 2SrW-rSJS*^«^"e#fco * 

#5 1 L»fc 0 
[0 2 6 4] X, »?>nfc*ie*S i JiOff**:**!! 

iyyy^ Mi-ifflv^«-<fct:%, 3inch^ 

^c/n— Offirtt^^T^&S i i^(Oi^fii:t 30 

[0 2 6 5] X, SiEtt^ffi^KJ^^SiS i «*) 
»E»*tt«ftW:l X l 0Vcm l HT 

§\ mos c - tm*m\,^x'j?%t** y T—tn^j? 

*>f ASrSH^L/cirC^. 2. Oxio- J secb^ 
SiV^ffiSr^Lfco 40 
[0 2 6 6] (mmm 3 6 ) Kg 3inchT'200 ; 
*u^<0ff*«:*SrofcPa! (100) ^ASiS#C 

4>fllSSHSfttt* lOOmA/cm^^ot CC^)^C9 
#?La^kiSfttt, 8. 4/im/min. tfo^OO; 
^Byof^KfoftPl (loo) SiSMftlt 

2 4»t?*?LJWt*lXfc. 

[0 2 6 7] Pi (100) ^?LK S i 1 ±K1» 



) ftffl¥-5- 2 13 3 8 
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/fcgi&fg :900t 

^e^pra : 2 o# 

[0 2 6 8] ftfc:, w^)^tr^*v/ir^Ji5 2C0*ffitc 
#*flF««rlll£Wi8 0 OtJifiia^tt^jSoabS^f^^* 
ft5 3S:i^t **#ffl**-e 7 5 0*0, 0. 5 

^^^fc 0 MffiCVDffifcJCoTS isNiSrO. 1 /i ra 

otfeiUCo *^-e7y«*BIBg» (1:3:8) 

2 00$? u>><Dmfr$: i> <>1t&JLW fc£ tifr S i 
S*5 1(t 2^t«*Sn/Co Si,N 4 l5 4 4fe4 

fc*«6S i J|5 2 S:#t5iSWS^-e*fco 
[0 2 6 9] (J|JS#J 3 7 ) BIS 3 inch T? 200^ 

^^ff**j*ofcPi (ioo) *2Sif H s iS«: 
5 0%^HF»?K4»tJ:fev^»ffi^SrlffiLfco 
^WSft^Si*. 10 0mA/cm l t'fcof: 0 Z.<Dlft<D 
#7LKjfcifi*tt. 8 . 4 m/m i n . T?fc !)200>; 
^oy^f^ofcPS (10 0) S iSM*tt, 
2 4#T*#a«te$*Lfc 0 

[0 2 7 0] PS! (10 0) ^?L«S i 1 _bU:« 

JECVD&ICit), S i ^f^Z/v^MS 2 £ 1 . 0 

y — *jf* : S i H 4 8 0 0 S CCM 

l J -Y—tf* : H t 15 0 1 /m i n. 

: 8 5 0<C 
JE^J : 1 X 1 0" l T o r r 
eJcSjISS : 3 . 3 n m/ sec 

[0271] ^(D^^^-^^^ms 2<Dmmz 
it, tifisttsoot, o. smmiwf&'rzzb 

[0 2 7 2] MECVDSiaoTS i s N 4 «r0. 1 a 
m^t«a*^T659fet)^2ft^£*S:»at 

2 0 0 > ^ py^ff^to/c^LSftStlfcS 

tdtt, ^^/7^S^5 3±tw 1 . 0vm<Dm&&Wo 
fcV^iS i 15 2 m5SW5*rifCSfc. y-* 
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tfXkVX* S i H t C 1 iSrfc^fcS^Ktt* 
flte*+*±# Sri*. #5FLKS(Ww«r* 

[0 2 7 3 J (3li6#j3 8) itt@4 i ncht'300; 
^□y^g^^fo^PS (10 0) S i£{fcl 511 
l:CVDSCJ: 9 , S iiW=3r^t^il 5 25:H 

KJ£#*5ft4 :SiHtCl t 1000SC CM 
Ht 2 3 0 1 /m i n. 



BE* 



1 080t 
8 0 T o r r 
2mi n. 

[0 2 7 4] Z<DmmZ5 0%<DHFt&m*P\Zlo\,^X!gi 
mb&SrJSLfCo w<^«FO«flE«fl[tt, lOOmA/c 
m'-Cfcofco X. I©l»©^a|tfta*f4, 8. 4// 
m/min. "Cfe «9 , 3 00 ^d V<Z)J?*£:fif ofc P 
M (10 0) Si S# 1 5 1 ±m*. 3 6 &x&iimt 
t5thtz 0 «r«ufcJ:5Kr«>»Wfcrit-ei*. ps (10 

0) S 5 S ixt 0 ^^. 

1 5 4 Srfitefcfrit, SkSH^HjK'f-e 8 0 0 

o. swmwiM-sr t\zx^o. 2o<d»#£§£@ 

fc«0*;b*fco «ECVDJ6tiotS i,N 4 S:0. 
*«bfc 0 miM&ftl 5 3±Ogfrffc«l 5 5 

xy^mmmmmm d : 3 : s) «rjBv*-c**Lws i 

**«rfcofc*aitfl:*JxfcS 136*1 5 3Ht, 
Sfe*$ttfc 0 Si s N 4 Sl5 5S:^4Lfc^l^ ^ 
X^^mWl 5 4 JiKl ^m(Df*S:«fo^SS i 
1152 &tt5S»*»«ttfc, Sigm^KIS^lc: 

[0275] (mmm 3 9 ) e@ 3 inch x 200^; 

^ny^S^SrftofcPS (10 0) SiSftlSll 
KCVD8:K:J;9 % Sixt7^->-y^|l5 2$:0. 

&j£#*flftS : S i H»C l ft 1000SCCM 
H t 2 3 0 1 /m i n. 
1 080t 
8 0 T o r r 
1 m i n . 

[0 2 7 6] Z.<D&mz5 0%<DHFfei&tp\Z&\,*Xf& 
WtfifcSrttLfc. w^«P<D«8IE«ffitt, 100mA/c 
m'-Cfcofc. r<0&$<0^?Lf£<{t;iS«te\ 8. 4 Mm/ 
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m i n. XhV 2 00; ^pyofMKfofcPS ( 1 
0 0) SiS*15 1tftll 2 4ftXmimttSH 
tz 0 w<0»«b/*-Ctt, PS (10 0) S iS*W 
HfftSnS i ^tf^^->^/USl 5 2Ktt«ft«5ft 

[0 2 7 7] ^lw, :Wxt7=5r'>^ll5 2^I 
K*^W*S:16Lfc«iH^^9^a#l 5 4 5:1^ 

fe-fr, S^i^-esoot, o. 5W»,ts: 

10 VDfel:J;oTS i s N 4 5rO. 1 ^ mOif^ta^-fr 

KSffci 5 3_bog>ft:®li 5 5 0*SrS«tt>f 

(1:3:8) 4rJfll*T*JL«S i SMx^f 
^bfco -T^i:, 2 0 0 ; ^n^co^Srtofc^LS 
<ffc;£*LtfiS i £#i 5 3 14, 2#T-K**£;hJfco s i 3 
Njl5 5»^U:i(Ilt ^7^S»15 4±C 
0. 5Mm^i?^ofc*ISfiS ill 5 2SrttS 

20 s imiatmctete&xmr^AZftx&ib'r, a 

[0 2 7 8] (Mt&ffl 4 0) B/g4 i n c h t? 3 00; 
^n^(OJ?^Sr^o/cPM (10 0) Si Sflsi 5 1<D 
SSlI^o N^O^^vaAiCio-C, NSS ill 5 
2S:1^d XDW-fr-ei&fSL bfco H* aASf4, 5 x 



BE* 



10 15 (ions/cm 1 ) Tfoo/c 0 :^Sftl:5 0 
%^)HF**4 , lcj3V^-C»Wb*S:l(6bfe 0 ^co^r<7)« 
flft^flni, 10 0mA/cra l T^ot 0 :^#IL 
W^bi$«tt. 8.4m m/m in. "Cfc 9 > 300;^ 
30 n^oJl^^^ofcPM (1 0 0) SiS*15l4* 

I*. 3 7#-e*aWfc3*Lfc. ^<7)»Wbfijt-ett. pa 

(10 0) S i SffO^^JLK'fkSn, NlSill 
5 2twl4^fc^ft^ofc e fti:, :^N1S ill 52 

MteibtUt, Ii#i^-C8 0 0t, 0. 5W?W*Df!& 

[0 2 7 9] MJBEC VDSlC^otS i 3 N 4 £*0. 1// 
m<Oi?^lt«$^TW!?fo^3t2^***a®U 
/c 0 ft^T*, *TLK»*1 5 3±<DStffcttl 5 5co<^£: 
40 SJ^tt^ ^ 7 f V J; o t fei L/Co Scv^-e^y 

LfCo t5i, 300^p^f^tofc^Lffc 

sntsiii#i5itt, 4^"esfe*s*L^ 0 s i 3 N, 

m l 5 5«r6fc*Ufc«fc:tt:. #7*g#l 5 4_btr 1 . 
0 si m^f*i:)$o^*fef B S iil52 SrWi-SS* 

[0 2 8 0] X, ?#bttfc*JSfiS i JlOff^SrifeSS! 

^vyy^hv—^m^^xm^tLtz^. 4inch^ 

50 /HttcQ^n, j?^ft*»:»ut6%BTi:»ibix 
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[0 2 8 1 ] mi®m*fmm\z£zmi&£ks \ m<D 

MOS c - t ffiSrfflV^ft+t J 7-^?^ 7 
A*«l5£Lfci:w*K 2. 2XiO- 3 sec^t^ 

[0 2 8 2J o£9, *»WKJ:ntf, #9*fc:fWE3 10 

[0 2 8 3] (HJfiflJ 4 1) 1:^3 incht2 00; 
^y©ff*S:»ofcPi (10 0) WttASiXW: 

5 0%©HF««4>»c:*5V^T»»bj*S:lfcbfco 
0««ftfttt % 10 0mA/cm l T^of: 0 ~<D$$<D 20 
#?LfMt»£tt, 8. 4/im/min. "Cfc «9 2 0 0 S 

fu^tDm^zn^tcpm (1 00) siSfr^ii 

[0 2 8 4] Pi (10 0) ^?LfCS iSft:6 lJhiCM 
BEffilCt^ S i ^fc^^rv^/UJl 6 2 £0. 

u><Dm^f&mtsittz 0 mm&WK, sit <ot 

: 7 0 0<C 
EE* : 1 X l 0'*T o r r 

J&SiSS : 0 . In m/ sec 30 
[0 2 8 5] W:, Z.(D^^^r^^^m^ 2(D» 

-Mr, S*#H^C*-C8 0 0*C. 0. 5mmM$ktZ>Z.h 

>^6fc*Lfco t6i, 2 00^^oy(Df^S:t>o^ 
#7Lff^$nfcS iS#6 114. 2^T^*$tt/Co *T 
3S#7*Sft:6 3±|C0. 5Mm©f*S:«fofc»tti 

s i ji 6 2«r*-r«as**»*-e#fc. savr-mm 

[0 2 8 6] (H1S01J4 2) 8:^3 incht2 00; 
^y(Df^ofcPS (10 0) IftfeAS igffcK 

5 0%OHF»tt+^*5V^"C|»Wtrt«:lfcbfco 
OfligEflgffitt, lOOmA/cm'tfcofCo ^OP#<7} 
^7LWffci$Ste, 8. 4Mm/mi n. tfc!)2 0 0; 
^py^^ofcPS (100) Siffit;^ 
2 4»-e*WftShfc. Pi (100) #?Lf?s is 

#6 liK^X^CVDSxKJ: tK SiiW*^ 50 
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^/^ : S i H 4 

iej^&m* : 1 0 ow 

*Ei£ : 8 0 0°C 

JBE* : 1 x 1 0~ l T o r r 

JGjfcSisSlS : 2 . 5 n m/ sec 

[0 2 8 7] KDxt^^rv/^l6 2(DW: 

3fe^BF«S:JSbfc5 0 OtfiiS^^tt^fc^^y^S 
ffc«r*ta*>:bit\ »#B«t^4 5 0t, 0. 5B#W 
*Dll!lt5:i:l:J:D, 2ocoS#£, »H^W9-&to* 
ftV^KOH. 6M**frIV^tH*ftS i Sffc 
6l5rxyfy^^L/:o 200;^n >-co 

W*ttofcH!tft*nfcs iS*6 IB:, 2#-«fc 

[0 2 8 8] 3) IES3 i n c h "C 2 0 0 $ 

^oywi?*S:«fofcPi (10 0) ^Si$#l: 
5 0%OHF»«+tei3V^T*WtfifcSrlltLfc. r<7?B# 
<DMWt&&&. 10 0mA/crn l ffcof: c ~ <7}B#<7) 
^TLK^kiSStt, 8. 4/im/min. 9 2 0 0 S 

*n>^J5*«:«rofcPffl (10 0) SiSMftlt 
2 4^*?L«fc3lT,fc 0 

[0 2 8 9] Pi (10 0) #?LSS iS#6 1JiIC< 
4:1. OS^n^oJ^fc/MtS^tfco *ftS[*fl=tt, 
RFJHSMft : 1 0 0MH z 

iis/g&tt;* : 6 0 0W 

MS : 300t 

A r #*J£* : 8 x 1 0' 3 T o r r 
^SiSS : 120^ 
9—#V bWBt'<<4TX : - 2 00 V 
SMI^>f77 :+5V 
[0 2 90] :<7)xt7 :3 ryt^i6 2 co^ffii^ 

*6 3Srfi*afcfc-fr, S[3B#H«t E t J -e4 5 0*0. 0. 5 

WHBumm-t-aitteio, 2oco£{*:^^@{ci l &t)'&^ 

it/Co *^t?NaOH 7M»fflES:fflV^T#?LWS iS 

[0 2 9 1 ] flfJiELfct ptCil^CQS i ¥)gI^7M 
Na OH*»l:fcV^tS3:yf y^ii, #*jft£l S 

COmS^^itiS^iX^o -T4to*>, 2 0 0 ^a^f 

Shfe. (S»^^/5^S*6 3_btC 1 . 0/imfiOJ?^?: 
»ofclM8*S ii6 2Sr*-t-«*(*:*s*fi!i-etrfc 0 
[0 2 9 2] X. WbftfcJMMS i JB*>ff*«:*2lESJ 
T'y* h y-SrfflV^TOT^fci: 3 inch* 



( 29 ) 
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[0293] x, &i®m*m&mz£zmte&s \m<D 
wm®&k<o&%k, m&xf&mmtti xioVem'HT 

J, MOS c- tffiSrffl^T'^dE-^ y T-(7)7'1'7 
^•YASrSiJ^Lfciri^, 2. lxio-'sect^j 

[0 2 9 4] 1S3 i ncht*200 ? 

^ny^^ofcPf (10 0) ¥*SfaSiS^)r 
5 oyoWHF^ffi^JwteV^rKfig'ftfigSrJfeLfc. 
W^SS^Sl*. lOOmA/cm'T'fcofc, -(D&?<D 
&KftttM&ft* 8 . 4 n m/m in. T-fc !9 2 0 0 5 
*n^©flf*$:i$ofcPS (10 0) S i &ft±#ft. 

2 4^-c#awbsnfc. 

[0 2 9 5] PI (10 0) £>1ins i£^6 1 JifciK 
tij^effitcj;!?, Six^^.>tM62Srl05^ 
ovroff^fcjfcftStffc. jfc«*«=M:» OTWtfc9t 20 

tt:Sn 
ffcg*&« : 9001C 

: h» 

J&«B#|K : 2 0# 

ft 6 3 £S;te£.;b-t!\ ^#ffl^"t>T- 7 5 0^ 0. 5 
NrW»t5: fcic i?, 2o^Si*:Sr. ttSUiI&Qg- 

#6 1 Sr^s/^v^lSofeLfco -tZb. 2 00^ny 
(Om^h-oti^Kmit^ixitS i 1 2&X 

^^tvfco ^7 ^S* 6 3 ±IC 1 0 ji mWiE^Srfto 

fcifijs* sii62 zm-tzmmmi&xz tt e 

[0 2 9 7] mMM4 5) If 3 i n c ht'2 0 0 S 
^oyof*Sr»ofcPS (10 0) fgiSiSfl: 
5 0%<DHF^*i::fc^Ti$§®<b££i£L*: o 

<DWti$M&fe, lOOmA/cm't-fcofc. iW^fC 
^■HWit^Aii, 8 . 4 n m/m i n . Xh "9 2 0 0 5 
f n VCDJl^-Sr^ofcPS! ( 1 0 0) S i Stf^li, 40 
2 4#T-#?Lftfk£*lfc 0 

[0 2 9 8] PM (10 0) #?LffS iS#6 1 ±td^ 
iECVDffilrj; >9 . S i ^f^df->^yu^5 2Srl. 0 

y-^#^ : S i H, 8 00SCCM 
=*-V II ir— : H t 1501/min. 
?S« : 8 50t 
JE7J : 1X1 0"' Tor r 

3 . 3 n m/ sec 50 



[0 2 9 9] ffclC, ~<D^t? ^-V-f/l'Jf 6 2«0Sffitr 
-tt\ g^#ffl^'p-e8 0 Ot, 0. 5&ffflM%M-ZZi: 

yy^mmmmm^m^^x^ims \ mft& l^^f 

V^^5feLfc 0 -r-5t. 2 0 0 5 ? u^CDW^ hftL 
3S#7*S#6 3 -kin. 0 11 mtOff^-^^fofc^A 
X, S i H t C 1 t^h^^m^\Z^ y 

[0 3 00] 4 6 ) ES4 inch X 3005 

^n^<DJ¥^.5r«Fo/cPS (10 0) SiS#161± 
fdCVDScKJ; S i ^f^dr->-yyl.Jl 1 6 2 £ 1 5 

Sl^^^Oftfi : S i H t C 1 , 1 0 00SCCM 
H t 2 3 0 1 /m i n. 
?fi A : 1 0 8 0 1 

: 8 0 T o r r 

: 2 m i n . 

[0 3 0 1] Z.(Dg;ifc&5 OyoCOHF^jgtpf-fcV^T^ 
®ffr&3r*T o7fc„ i<^B#CDfl;i)ft®«fci:, lOOmA/c 
m'ffeofc, X. Z.<Dm<D&KfHti&&tt* 8. 4 |i 
m/m i nffct) 3 0 05^oy<Of^Sr#ofcPS 

(10 0) S i mtt 1 6 1 £fftt, 3 7^tHfft$ 

iifc. r^SBSfl^a-ctt, PS (1 00) s iSl^i 6 
l<o*.*s#7LS'ft:S*v, S i if^^i^-v/wJS 1 6 21: 

fc**W«SrJtUfc*»5^9^»i*:i 6 4 

fc>-ti\ ti#i^4 , T'8 0 0t 1 0. 5^rra*DHR-r-5r 

7yflWgHimK (1:3:8) «rJfll*-C£?LKS iS 
frl 6 3 Sr^y^Vi/^Lfc^ -TSt, 3005?a 
VCOff^Srtofc^TL^tStl-fcS il^l 6 3 1*, 4 
#-e8fc*$;h/fc. ^2£tfyxm&l 6 4 _hU:i ff m©| 
^-Srfcfofc^ife&S ifl62 Sr#-t-*»**«»J«T?t 
it. 

[0302] nbixtzmm&s i mcomx-zfeitm 

^VT'V* b!)—&m\,>Xffl'<tckZZ>^ 4inch£ 

[0303] x, mi®m*mwimiz£z>mi&M,s \m<r> 
w-mm&v&m, m&xmigmti xio'/cm'KT 

$ixx\<^zkfimm£iitc 0 mm£ks iico 

f, MOS c - t ifeSrf V^t W + y 7-W7^ 7 
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J*&mj£V1tt Z\*>^ 2. 0X10- J seci:^9 
10 3 0 4] (l&ftfll 4 7 ) Eg 3 i ncht'200; 

? u ^(Dmfr&ift^itpm (ioo) si 6 ijl 

\ZCVDmz£V, S ixt:^3r^ t yuf 16 25:0. 

S/^^^»itfi : SiHiClj 1000S C CM 
H t 2 3 0 1 /m i n. 

MM : 1 0 8 0*C 10 

: 8 0 T o r r 
^PBfl : 1 m i n . 

[0 3 0 5] :^)$W:5 O%<0HF»8£*tw*3^-C|j§ 
ttfftSSrJfiLfco w^Wp^«flt*a?tt, lOOmA/c 
m^t-fcofco i<0l$^#?L»ftS#H:, 8. 4 /i m/ 
m i nXfoV 200 ;^n ^<Di?<^£:f£ o P S ( 1 0 

o) s i 6 i 2 

-(OBffi^-Ttt, PS (100) S iS*16 1^ 
#*flJMt«5ns i ^f^v'-y/Wf 1 6 2fcH*ffc# 

fc*^5F»S:lfiLfc*i»«^9^*#l 6 4 Srfiiafc 

fo*. i*#lfttt*8oot, o. 5«pra*nfRi-«c 

^^Bfcfcbfco -T^i:, 2 00^oyoj|^t)O 
^«#±C0. 5nm0f»t:Nfofc]|l|tiSil^ 

mm» snti^ii $ n/c 0 30 

[0 3 0 6] (HJ£0iJ 4 8 ) WM. 3 i nchT*2 00; 
^pyojf^^ofcPS (10 0) SiS(*:i6ll 
o$ffil:/D hyw*yaAi:<tot, Nis i/f i 
6 2 8rl^pyofl[*l:**Lfc 0 H* ttAltt, 5 
X 1 0 15 (ion s/cm 1 ) Tfcofc G ^CQg^ic 5 
0%OHFi6««f>«r*5V^-c»»b*S:ll6b>t. c<db#gq 
Hflfc^H 10 0mA/cm l tfeof: 0 Z\<D&f(D^ 
?LKfta«tt, 8. 4^m/mi n-Cfc^ 2 00^ 
d v^^-Sr^ofcPM (1 0 0) SiS*16li* 
tt, 2 4#^JLK<t**ifc. wOBtttrttfi, PS 40 

(10 0) S i Xflci 6 1 ©WS^jLIftSiXNlS i 
/l 1 6 2l£tt&ftS*Stt*>oft: e #ci;i, ^co^t^^v^ 
/Wil 6 2 0*ffi^^«FSS:lSbfc^aj^^^^S 
(^16 4^:1^^ ii#i^t8 0 0t, 0. 

JteV^7y*H«ftift»tt (1 : 3 : 8) Srffl 
V^tMRS iS*l 6 3Srxyf y^itfco 

2 0 0 ^ d y (Of** {> o fc#?LRft $ S i 
S(f 16 311 2 Sftfc. ^7^M164± 

Iwl. 0f(mO«»S:tto^AS iJ|162^A 50 
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"Cfcfco ilt?IIt>KJ:2VrSMoM« S i® 

a*«t# $ v> 5 c t &m £ nfc 0 

[0 3 0 7] (HJ60iJ 4 9 ) 6 i ncht'6 00 ; 
^nyof^o^Pl (10 0) JftBAS i «fltt: 
5 0%<OHF»tttfc*5V^T»«<bj«Srll6Ufc. 
C0SSfQ*ffili, 10mA/cm l tfcofc 0 1 0»t^ 

fc 0 SPI ( (10 0) #?L«S iSftOiK^EECVD 
S i ^f^v^/Hf £0. 5^ny^f 

13* : S iH,CU (0. 6 I /m i n ) „ H t ( 1 
0 0 1 /m i n) 
MM : 8 5 0<C 
f£Jj : 5 0 T o r r 
JSjtSiSflS : 0 . 1 ii m/ m i n . 
[0 3 0 8] W:, r<7)3it 0 ^^r^^/U^O^ffiSr5 0 
nm«ktt 0 ^ o VX'&btltcf&mtm-tlCO. 8 

iafcW, iififttt^oot, l. s^HIADjftf 
S^lirKJ;?), 2o(OS*Sr»il:fc9^b*fc 0 

[0309] ^<^^ >y =3^aflc^affi{Bs^e>5 

[0 3 10] /7XvCVDffl:j;oTS i 5 N 4 £0. 
Um^i|^*aS-frt, S£9fo;bit7t2o<z>Sft:£ 

[0311] *(d&, mbv&ttitmft*7ymmt 

[0 3 12] **?LKS i JtMSftOtt^y^-V^ifttefc 
^•r^Ji^^^^igSH ^^Tte< 1 5Mtt4 0 

*ffll«a-C#58«T?fcofc, S i,N 4 JlS:»*Lfc 
[0313] St S i 9 N A m<D{Xt>*){Z^ 7t°x/y 

[0 3 14] X. WfeftfeitMSAS i «*>»*Sr*3SES! 

xyry^ hy-Srffiv^n^fciw^ 6 inch* 
xyN-(Offirti:fe^T¥fef B S i if <^J¥^coft 
/Hfi^HH J¥^S*ffiK2*LT 1 0%^T^»^>b 

[0315] x. mm*m»m\z£zmm&s \m<o 
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